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4. ABSTRACT

This document presents the results of a nine month water
quality study in Lake Seminole located partially within each of three
states: Georgia, Florida, and Alabama. Meteorological, hydrological,
sediment and physical, chemical and biological water quality data
were obtained at a total of 19 main sampling stations in Lake Seminole,
the Chattahoochee, Flint and Apalachicola Rivers, Spring Creek and
Fish Pond Drain during 6 sampling cycles from April through November,
1978. Limited sampling and analyses were also performed at 5 special
sites. Sampling and analytical methodologies are summarized and a
brief review and analysis of the findings, including identification
of major water quality problems and recommendations for future
studies, are presented. The detailed results are included in
attached appendices. Where appropriate, the data generated were
submitted to the EPA's STORET System.
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AOBJECTIVES

The overall objectives of the Lake Seminole Water Quality
Management Study were to a) establish base line conditions for
future comparisons; b) identify water quality-environmental pro-
blems; c) collect data to allow guidance for reservoir control-
discharge water quality relationships; and d) collect data that
will provide conditions to facilitate coordination with state
agencies to implement watershed pollution control.

Those objectives were met by taking samples for physical,
chemical and biological parameters in Lake Seminole and its major
tributaries, the Chattahoochee River, and the Flint River as well
as the lake's outfall, the Apalachicola River. The samples were
analyzed using standard analytical techniques, and the data gen-
erated were stored in the Environmental Protection Agency's (EPA)
Data Storage and Retrieval (STORET) system.
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2INTRODUCTION

Jim Woodruff Lock and Dam is located on the Apalachicola River
at Mile 107.6 (173.2 km.), about 305 meters downstream from the point
where the Flint and Chattahoochee Rivers unite to form the Apalachi-
cola River. The structure is an earthfill dam with a concrete fixed -
crest spillway, a center channel spillway with 16 vertical lift gates
12.2 m long and 9.3 m high and a side channel navigation lock 25 m
wide. The dam crosses the Florida-Georgia border with about 457
meters of the overflow dike being located in Dacatur County, Georgia,
and the remainder of the structure being in Gadsden and Jackson
Counties, Florida. The primary purposes of the structure are to aid
navigation in the Chattahoochee River upstream to the George W. Andrews
Lock and Dam at Mile 47 (76 km.), in the Flint River to Bainbridge, GA
about 48 km. upstream and downstream in the Apalachicola River, and to
generate electric power. Other stated benefits include the regulation
of streamflows, public recreation and fish and wildlife conservation.
Construction of the project was initiated in September, 1947. The
lock was opened for navigation, and impounding of water in the reser-
voir was begun in May, 1954. The power plant was placed in operation
and the pool was considered full when it reach elevation 77 ft.
(23 m) msl in February, 1957 (USACOE, 1972).

Lake Seminole, formed by the impoundment behind the Jim Woodruff
Dam, is located partially within each of three states: Georgia,
Florida, and Alabama as shown in Figure 1. The reservoir has a total
drainage basin area upstream of the dam of 44,630 sq. km., of which
approximately 51 percent is tributary to the Chattahoochee River and
49 percent tributary to the Flint River. The reservoir consists of
two major impoundment arms, the Flint and Chattahoochee, and two minor
impoundment arms, Fish Pond Drain and Spring Creek, both of which are
tributary to the Flint River Impoundment. The reservoir has a surface
area of 152 sq. km. and a total volume of 439 million cubic meters at
the normal pool elevation of 77.0 feet (23 m) msl. The pool extends up
the Chattahoochee River 75.2 km. to the George W. Andrews Lock and Dam
and up the Flint River 76 km. (USACOE, 1972).

The Flint River has a total length of approximately 560 km. and
a total drainage basin area of some 21,900 sq. km. The basin extends
about 346 km. from north to south and averages roughly 64 km. in width.
The headwaters of the Flint River are in the hilly region of the Pied-
mont Province, in the vicinity of the Atlanta Airport at an elevation
of approximately 305 m. Seventy miles downstream from its source the
river flows through the Pine Mountain District of the Greenville Plateau.
The river through this stretch descends at a rate of approximately 0.04
percent up to the Fall Line at Flint River Mile 286 (460 km.). At the
Fall Line the river drops rapidly over a shoal, and for 64 km. down-
stream. Downstream of Flint River Mile 220 (354 km.) the river flows(.
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I I l

through the Upper Coastal Plain of southwest Georgia until it joins
the Chattahoochee River in the Lake Seminole impoundment (USACOE, 1976).

The average annual flow in the Flint River at Newton, Georgia
(see Figure 1, insert) for the period of record 1938-1950 and
1956-1973 is 202 mS/sec, with a minimum flow of 22.4 m3/sec which
occurred on both Oct. 20, and Nov. 10. 1940 and a maximum flow of
1870 m3/sec which was recorded on March 9, 1966 (USGS, 1979).

The Chattahoochee River has a total length of approximately
1200 km. and a total drainage basin area of 22,700 sq. km. The basin
extends about 410 km. from north to south. The headwaters of the
Chattahoochee River are in the rugged, wooded Blue Ridge Mountains
of Northern Georgia. Downstream from this area the river flows
through the hills of the Piedmont Province which range in elevation
from 366 m in the foothills of the Appalachian Mountains to approxi-
mately 183 m at the Fall Line. Downstream of the Fall Line the river
flows through the Upper Coastal Plain until it joins the Flint River
in the Lake Seminole Impoundment.

The Walter F. George Lock and Dam, located upstream of the Lake
Seminole Impoundment on the Chattahoochee River at Mile 75 (121 km,)
is operated as a peaking power plant and as a result there is con-
siderable short term flow variation through the Chattahoochee River
Impoundment of Lake Seminole. The average annual flow at Walter F.
George Lock and Dam near Columbus, GA (see Figure 1, insert) for the
period of record 1929-1978 is 192 m3/sec, with a minimum flow of
8.3 cfs which occurred on Oct. 23, and Nov. 14, 1931 and a maximum
flow of 4110 m3/sec which occurred on Feb. 26, 1961 (USGS, 1979).

The Apalachicola River, now formed by the discharge from Jim
Woodruff Dam, was originally formed by the confluence of the Flint
and Chattahoochee Rivers in the extreme southwest corner of Georgia.
The river is bounded on both banks by wetlands except for the upper
40 km. stretch which is bounded on the east by the Apalachicola River
Bluff formation. The Mariana Lowlands extend from the western bank
of the Apalachicola westward past the border of the basin and south
to the Wester- Highlands which cut across the middle-western portion
of the basin. The Tallahassee Hills occur on the eastern side of the
Apalachicola from the Georgia border southward to the Coastal Lowlands.
The Coastal Lowlands comprise the entire lower portion of the basin.

The river below Jim Woodruff dam decends at a rate of approxi-
mately 0.009 percent. The power plant at the Jim Woodruff Dam is a
"ru of the river" plant which operates around the clock except when

occasional high flows reduce the available operating head causing the
plant to be non-productive. There is no flood control storage avail-
able in the reservoir (USACOE, 1972). The average annual flow at the
dam is 635.8 ms/sec for the period of record Oct., 1928 to 1g77, with
a minimum flow of 140 m3/sec which occurred Oct. 27, 1954 and a

5
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maxinmum discharge of 8300 m /see which occurred on March 20, 1929(USGS, 1978).
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9 METHODS AND TECHNIQUES

Field Procedures

Sampling Site Locations

Sample site locations were specified by the U.S. Army Corps of
Engineers (USACOE), Mobile District. The classification of sampling
stations for the purpose of specifying field measurement, sediment
and/or Corbicula sampling procedures was based in part on the total
width of the cross section, the accessibility and submergence of the
overbank areas as well as the inundation of the natural levees at
normal pool stage. The sampling sites are shown on Figure 1, and
their locations and their classifications as to river or lake station
are tabulated in Table 1.

Sampling and Analytical Methodology

A complete sampling schedule showing the parameters sampled and
sampling dates is shown in Table 2. A summary of the station parameter
sampling schedule is shown in Table 3. A summary of the sampling
methodologies, including respective maximum allowable holding times,
sample container and preservation techniques as well as analytical
methodologies employed and reported detection limits for the water
quality parameters sampled during the course of this study can be
found in Table 4.

Field Measurements

Dissolved oxygen (D.O), pH, temperature, and specific conduc-
tance were measured at each station, one meter below the surface during
every sampling cycle. To define the extent of the mixing within the
river, D.O., pH, specific conductance and temperature were also sampled
at depths of 0.33 meter below the surface and 1.0 meter above the river
bed at midstream and within the littoral zone of both river banks at
river stations 01 thru 07, 12, 14, 16, 17, 18 and 19 during the first
and fourth sampling cycles (4/17-21/1978 and 8/14-17/1978). More
extensive sampling including the measurement of Oxidation-Reduction
Potential (ORP) at stations 7, 11 and 15 was performed during cycle 4
(8/14-17/1978) In order to develop complete cross sectional isopleths
for these parameters. To define stratification, D.O., pH, specific
conductance, temperature and ORP were vertically profiled at stations
07, 08, 09, 10, 11, 13 and 15 during the sampling cycles. Secchi
disc and 1% light transmission measurements were also measured in situ
at each station.

The field instruments used to sample the in situ parameters are
listed in Table 4.

7
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TABLE 2

LAKE SEtIINOLE WATER nUALITY MANAGEMENT STUDY
WATER QUALITY PARAMETER SA'PPLING SCHEDULE FOR PHASE I

(APRIL, 1978 THROUGH NOVEMBER, 1978)

Sampling Cycle

P 2at 3 4 16
Parameter SaMling Dates (1978)

4/17-21 6/5-7 7/17-20 8/14-17 9/25-27 11/28-3D

Meterological Data

Air Temperature X X X X X X
Cloud Cover X X X X X X
Wind Velocity X X X X X X
Wind Direction X X X X X X

I. Water Qualitv Samolinq

jydrolonical Data

Total Depth X X X X X X

Stream Velocity X X X X X X
Wave Heinht X X X X X X
Current Speed X X X X X X
Current Direction X X X X X X

Physical Data

Miscellaneous

Cross-Section Loc X X X X X X
Sample Depth X X X X X X
Secchi Disk Transparency X X X X X X
Depth of 1% Surface Light X X X X X X

Field Measurements

Water Temoerature X X X X X X
Specific Conductance X X X X X X
Oxidation Reduction Potential X X X X X X
Dissolved Oxygen, Electrode X X X X X X
pH X X X X X X

Laboratory Data

Color X X X X X X
Turbidity, Hach Turbidimeter X X X X X X
Total Filterable Residue X X X X X X
Total Nonfilterable Residue X X X X X X

Chemical Data

Minerals and rfetals

f.lkalinitv X X X X X X
Chloride X X
Sulfate, Dissolved X X X X X X
Sulfide, Total X X X X

10



TABLE 2 (continued)

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
WATER QUALITY PARAMETER SAMPLING SCHEDULE FOR PHASE I

(APRIL, 1978 THROUGH NOVEMBER, 1978)

SAmnling Cycle
1 ,2 I  3 4 5 6

Parameter Sampling Dates (1978)

4/17-2! 6/5-7 7/17-20 8/14-17 9/25-27 11/28-30

Chemical Data

Minerals and Metals

Calcium, Total X X
Hardness, Total X X

Iron, Dissolved X X X X X X
Iron, Total X X X X X X
Magnesium, Total X X
Manganese, Dissolved X X X X X X
Manganese, Total X X X X X X

Potassium, Total X X

Sodium. Total X X

Zinc, Total X X X X X X

Nutrients

Carbon, Dissolved Organic X X X X X X

Carbon, Total Organic X X X X X X
Carbon Dioxide X X X X X X

Nitrogen, Total Armonia X X X X X X
Nitrogen, Nitrate + Nitrite X X X X X X

Nitrogen, Total Inorganic X X X X X X
Nitrogen. Total Kieldahl X X

Nitrogen, Total Organic X X

Nitrooen, Total X X

Orthophosphate, Dissolved X X X X X X

Phosphorus, Total X X X X X X

Biological Data

Bacteriological Data

Fecal Coliform X X X X

Fecal Streptococci X X X X
FC/FS Ratio X X X X

II. Sediment Samplinn

Mechanical Data

Sieve Analysis X

Hydrometer Analysis X

Physical & Chemical Data

Physical Data

Volatile Solids X

I
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TABLE 2 (continued)

LAKE SEMINOLE WATER QUALITY MANAGEM ENT STUDY
WATER QUALITY PARAMETER SAIMPLING SCHEDULE FOR PHASE I

(APRIL, 1978 THROUGH NOVEMBER, 1978)

Sampling Cycle

Parameter 1 2 1 3 1 4 5 6
Sampling Dates (1978)

4/17-21 6/5-7 7/17-20 8/14-17 9/26-27 11/28-30

Physical & Chemical Data (Gontinued)

Miscellaneous Chenical Data

Carbon, Organic X
Nitrogen, Total Kjeldahl X
Oil & Grease X
Phosphorus, Total X

Heavy Metals

Arsenic X
Cadmium X
Chromium X
Copper X
Iron X
Lead X
Manganese X
Mercury X
Nickel X
Zinc X

Chlorinated Hydrocarbons

Aldrin X
Aroclor 1242 X
Aroclor 1254 X
Aroclor 1260 X
Benzene Hexachloride X
BHC-Alpha Isomer X
BHC-Beta Isomer X
BHC-Gamma Isomer x
Chlordane X

2, D X
P,P' DDD X
P,P' DDE X
O,P' DOT X
PP' DOT X

Dieldrin X
Endothol X
Endrin X
Endrin Aldehyde X
Glyphosnhate X
Heptachlor x
Meptachlor Epoxide X
Methoxychlor X
11i rex X
Pentachlorophenol x

12



TABLE 2 (continued)

LAKE SEMINOLE WATER QUALITY MANAGE!IENT STUDY
WATER qUALITY PARMETER SAMPLING SCHEDULE FOR PHASE I

(APRIL, 1978 THROUGH NOVEMBER, 1978)

Sampling Cycle

Parameter 1 2 1 3 1 4 5 6

Sampling Dates (197R)

4/17-21 6/5-7 7/17-20 8/14-17 9/25-27 11/28-30

III. Corbicula Tissue Analysis

Physical & Chemical Data

Heavy Metals

Arsenic X
Cadmium x
Chromi urn X
Lead x
Mercury x
Selenium x
Zinc x

Chlorinated Hydrocarbons

Aldrin x
Aroclor 1242 X

Aroclor 1254 x
Aroclor 1260 x
BHC-Alpha Isomer X
BHC-Beta Isomer x
BHC-Gamma Isomer X
Chlordane X
P,P' DDD x
P,P' DDE X
0,P' DDT X
P,P' DDT X
Dieldrin X
Endosulfan Sulfate X
Heptachlor x
Heptachlor Epoxide X
Methoxychlor X

Ilirex X
PCB X
Pentachlorophenol X

Toxaphene X

IV. Bioloaical Data (Composite Samples)

Aloal Growth Potential (Before and After Autoclaving)

Nitrogen, Total Ammonia X X X
Nitroqen, Total Kjeldahl X X X

Nitroqen, Nitrate + Nitrite x x xI
Orthophosphate, Dissolved X X X
Phosphorus, Total X X X

pH, Lab X X X
Specific Conductance X X X

13



TABLE 2 (continued)

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
WATER QUALITY PARAMETER SAIPLING SCHEDULE FOR PHASE I

(APRIL, 1978 THROUGH NOVEMBER, 1978)

SAg lin q C le

1 1 3 4 5 l
Plarapater Samll nPates (197a)

4/17-21 65-7 0/17-ZO13/14-17 9/25-27 115/30

IV. liolorcal Data (Continued)

Alual Counts

12-CDy Count I I x
2-Day Count. Sti. Dev. I x

14-Day Avg. Count I 2 2
14-Dy Countl. D .

1,"Iss Neas, reents

Bentt €

Si s s. lthic x I Z

Eup~etic Zone

ATP-Adenosin. TrlpOSpfhate X x x x x
W1ss. Plankton x x x x x x
Chloroohyll-a I I I x x x
Chlarorhyll-F x X I I x
Cklo-ovpyll-F 2 1 1 K I

lacr 1,Iv . t.brate5

benthic I x
mHes er Eady p i r
(P-PlacC4- R-Retrieved)

Senthic DL versity

Shanncn-Wtaver DI (Base 2.0) x

Plankton

Phyto:lakton I I
Znopl&nkton x A x x I

14
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TABLE 4 (continued)

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
WATER QUALITY PARAMETER STORET CODES,

MAXIMUM HOLDING TIMES, PRESERVATION TECHNIQUES,
ANALYTICAL METHODOLOGY AND DETECTION LIMITS FOR PHASE I

(APRIL, 1978 THROUGH NOVEMBER, 1978)

NOTES: 1. P - Plastic or G - glass or N/h - Not Applicable
2. Applies to the portion to be autoclaved
3. Holding time after processing. which shall occur within 7 days after collection.

Store at 40C until processing.

References:

1. American Public Health Association, American Water Wlorts Association 9 Water Pollution
Control Federation. 1976. Standard methods for the examination of water and wate-
water. lath ad. Amrican Public Health Association. Washington, DC. 1193 pp.

2. Amrican Society for Testing and Materials. 1977. Annual book of ASTM standards.
Part 31. water. ASTM. Philadelphia. PA. 1110 pp.

3. Environmental Protection Agency. 1974a. Methods for chemical analysts of water and
wastes. Envircnnmntal Mnitoring and Support Lab.. Office of Research 9. Developmennt.
U.S. EPA. Cincinnati. OH. EPA-625/6-74-OO3. 298 pp.

4. Amrican Society for Testing and Materials. 1976. Annual book of ASTH standards.
Part 19. Natural building stones, soil and rock. posts, mosses, and humus
(reapproved 1972).

S. Amrican Public ealth Association. American Water Wafts Association. S Water Pollution
Control Federation. 1971. Standard methods for the examination of water and waste-
water, 13th ad. American Public Health Association. Washington. OC. 674 pp.

6. Finrr. J.W. 1978. Personal Coimunication. EPA Region 1V Water Duality Laboratory.

7. Envirenvental Protection Agency. 1969. Chemstry laboratory manual bottom sediments.
Great Lakes Region Coruittee on Analytical Methods. U.S. EPA. 101 pp.

S. U.S. Army Engineer Waterways Experiment Station. 1976. Ecological evaluation of pro-
impled Ciscnarge of dreogd or fill mterial into navigable water. Dredged Material
Roeaarzth Program Kiscellaneous Paper D-76-17. Appendix D: Total sediment analysis
procedures. Environmental Effects Laboratory. U.S. Army Engineer Waterways Experi-
ment Station. Vicksburg. 15. 13 pp.

9. Environmental Protection Agency. 1974b. Extraction procedure for organo-chlorine
and orpano-PhOsphate Pesticides in sediment-polytron. Method SP-7/74. Region
IV Surveillance and Analysis Division, EPA, Athens. GA.

30. Environmntal Protection Agency. 1977. Sampling and analysis procedures for
screening of fish for priority pollutants. Environmental Monitoring and Support

* Lab..* Office of Research and Developmtent, EPA, Cincinnati. 0H. 40 pp.

11. U.S. Department of Health, Education, and Welfare and the Food and Drug Abtinistra-
tion. 1976. Pesticide analytical monual, Volume 1. Methods which detect multiple
residues.

12. Iiller, W.E.. * ..C. Green. and T. Shirayama. 1978. The Selenastrut cooricornutum
Print: algal assay: bottle test. Experimental design. application. ano Gate
Interpretation protocol. Corvallis Environmental Research Lab.,* U.S. Environmental
Protection Agency. EPA Doctument No. 600/9-78-018. L25 pp.

13. Tennessee Valley Authority. 1978. Standard methods for routine water quality and
aquatic biological field surveys annual. Division of Environmental Planning.
Water Quality and Ecology Branch. TVA.

24. UtarRF~hl. H. 1931. Meue wage In der quantitativen erfessong des Plankton%. Veth.
Int. Ver. Linnol. 5:567-596.

15. Utorwihl, If. 1958. Zur vervOlkOnnu der quantitativen phytopl!Anktoo - methodik.
Mtt. Sat. Vor. Liemol. 931-38.

16. lkrff. A. van der. 19S3. A new method of concentrating and cleaning diatm and
other organism. International Association Of Theoretical APlied Liwiology.
Verliandlugen. Vol. 1U:276-Z77.

I?. Patrick. A. and C.M. ftimer. 1956. The diatoms of the Uniited States. Vol. 1.
Acae"s of Natural Sciences of Philadelphia Monograph No. 13. 68a pp.

1S. Weber. C.I.. ad. 1973. Biological field and laboratory methods for emasuring the
Quality Of surface waters and effluents. National Environmental Research Center,
U.S. Environmental Protection Agency. Cincinnati. ON. 171 pp.
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All field instruments (see below) are calibrated against stan-
dards or as specified and provided with spare batteries and/or chargers
before being sent into the field. In addition, appropriate standard
solutions were sent to the field with the instrument. All instruments
were rechecked upon return; necessary maintenance and/or provision
for storage was accomplished as specified by the instrument manufacturer.
When in use, instruments were calibrated prior to beginning a set of
measurements and at a minimum of four-hour intervals with a final
check at the end. Verification of calibration was run after every 10
samples or if any unusual reading was encountered. Any anomaly was
recorded.

Instrument Routine Calibration

Dissolved Oxygen Meter Air calibration as specified.
Calibrated versus Winkler ti-
tration if problems were sus-
pected or after any membrane
change.

pH Meter Battery check and calibration
against commercially available
certified buffers.

Conductivity Meter Calibrated daily against KCI
solution 0.01 demal as specified
in manual. Any deviation in
reading from manual specifica-
tions was recorded in notes.

Temperature Functions Checked against mercury ther-
mometer daily. Any deviation
was reported in notes.

Current Meter Circuit check. Daily check of
zero. Yearly factory recali-
bration.

In situ measurements were recorded along with weather conditions
in the appropriate section in the field data notes on carbonless
duplicate field record as shown in Figure 2. The notes were checked
for completeness before leaving each station, and initialed by the
observer.

.Water Quality Sampling

Unless otherwise noted, water quality sampling followed the
schedules summarized in Tables 2and 3. During the second and sub-
sequent sampling cycles special sampling station FE was located
approximately 0.7 km. west of the location originally specified be-
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FIGURE 2

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
TYPICAL FIELD DATA RECORD SHEET FOR PHASE I

(APRIL, 1978 THROUGH NOVEIBER, 1978)

Fl " 5heet
WATER AND AIR RESEARCH, INC. Fl! JTrip --- Station _j -

6821 S.W. Archer Road ' S of
Gainesville. Florida 32602 Date,78 Time,-

(904) 372-1500 f As

Total Depth (m) . X-Section Loc (%
Job: LS Observer From R Bank look
Phase: I upstr)

IN SITU PARAMETERS F12

Cloud Cover (%) s...... Wind: Speed (MPH) . Dir. (,From N)

Wave Height (m) _ Current: Speed (fps) L Dir. ('From N) g...j

Secchl Disk (m).. 1% Light Pen. Depth (m) Air Temp. (C)
I41 46

Saple D rglDepth (m) Temp. (C) pH Cond. (IU)Pos DO (/in)
Sapean Probe/Wink i ORP (my)

, , - , -- - - , ,

NET PLANKTON SAMPLES F 21

Grab or Vertical Oblique Tow AngleTow L'Ij or Tow Lru(froin horiz) t Dist.(n),. ,

Meter Reading: Start , Stop Time
(sec)R nz itar AAT. fnrmalln cnlkitinn

HESTER DENDY SAMPLES F22

X-section location (% from R Bank Look Upstr) L,. Buoy i or Float Le

Placement Date SIB Z Z Retrieval Date ,,78 / /

Container NHuber(s)

PONAR DREDGE SAMPLES Code ,LL..2 .j

I-Section location Container Nuimber(s)
(Sfrom R Bank Look Depth (m)

UPStreap 2
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cause of the inaccessibility of the original site due to submerged
navigation hazards. During the sixth sampling cycle the water level
in Lake Seminole was at a record low level. As a result, station 12
in Fish Pond Drain was inaccessible and was therefore not sampled.
Due to equipment malfunctions, also during cycle 6, station 18 in
the Apalachicola River was sampled 2.4 km. upstream of the original
site and adjacent to the east bank instead of at midstream, station
14 in Spring Creek was sampled at a point 2.0 km. downstream of the
original site and station 19 in the Apalachicola was not sampled.
Therefore, the results for cycle 6 at stations 14 and 18 may not be
strictly comparable to the data obtained during previous sampling
cycles.

Subsequent to sampling cycle 1 in April, all preservatives
were added to the appropriate sample containers, with the exception
of containers for spiked metal analyses, prior to being sent into
the field. The actual spiking of spiked metal samples was also per-
formed in the field beginning with cycle 2.

Grab Samples. Grab samples for the water quality parameters
listed in able 2 were taken at midstream one meter below the surface
or at mid-depth where the station depth was less than ten feet.
In addition, to define the effects of stratification, grab samples
were taken at midsection one meter above the bottom at sampling sites
07, 09, 10, 11, 13 and 15 (Table 3) for complete analyses from the
third through sixth sampling cycles.

The samples were collected with either a 2-liter Wildco-Beta-
Plus horizontal style water sampler or a 4-liter Wildco Alpha vertical
style water sampler. The samples which require filtration such as
dissolved metals, dissolved ortho-phosphate and dissolved organic
carbon (DOC) were filtered innediately on the boat according to the
method in Table 4. The samples were then distributed to the sample
containers with the proper preservative as outlined in Table 4.
The sample bottle numbers were recorded on a carbonless duplicate
field bottle record as shown in Figure 3. After all the bottles had
been recorded and checked, they were stored as specified in Table 4,
in coolers either filled with ice at 40C or filled with dry ice for
those samples which had to be frozen immediately.

Preservatives were added to most of the sample containers that
require them prior to going to the field. However, the samples for
the total and dissolved metals analyses, which require concentrated
nitric acid (HNO,) as a preservative were preserved in the field to
reduce the amount of time the undiluted HN0 3 was in contact with the
sample container. In addition, the samples used for dissolved organic
carbon analyses had their preservative, sulfuric acid (H2S04), added
in the field to minimize the risk of organic contamination. Also,
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following the first sampling cycle in April, it was noted that the
results of the dissolved organic carbon analyses were slightly greater
than the corresponding total organic carbon (TOC) values. This was
attributed to the use of a cellulose acetate filter in the filtra-
tion step. To verify this assumption, organic carbon analyses were
run on both filtered and unfiltered deionized water samples. The
filtered samples averaged 1.3 mg C/l higher than the unfiltered
samples. Since the average difference between DOC and TOC values
for the results from the first cycle averaged 1.43 mg C/l, it was
concluded that the filter paper used could account for the anomalous
results. Thus, on DOC analyses for subsequent sampling cycles,
0.45 1 glass fiber filters were utilized. Nevertheless, despite
efforts to prevent any contamination in either the sampling,
handling or preservation phases, on a number of samples DOC values
were greater than TOC values, although all values were less than
8 mg C/l and in general the differences between DOC and TOC were
1 to 2 mg C/l. In all cases where DOC results were greater than
corresponding TOC results, the DOC results were reported as "less
than" the stated value.

Composite Samples. Composite samples for chlorophyll a, b,
and c, phytoplankton, dry biomass, adenosine triphosphate (ATP),-and
algaT growth potential were obtained by collecting a depth integrated
raw water sample from either the euphotic zone, defined as the zone
above the 1% light transmission level, in quiescent waters (lake
stations) or from the entire water column in more turbulent waters
(river stations). Samples were taken using a horizontal beta water
sampler at the surface and at one meter intervals until the lower
limit was reached as determined above. The samples were then com-
posited andthe required aliquots for the various parameters were
drawn. When the depth to be composited was greater than seven
meters, samples were taken at the surface and equal spaces over
the required sampling depth.

Bacteriology Sampling and Analysis

Bacteria grab samples were taken (Table 3) in two 100 ml auto-
claved sample bottles at a depth of 0.3 meters below the water's
surface. Analyses for fecal coliforms and fecal streptococci were
run in the field according to the method shown in Table 4. Precision
control was tested by duplicating the first station of each day.
Results were considered consistant if the 95 percent confidence in-
tervals for both replicates overlapped.

Sediment Sampling and Analysis

Sediment samples were collected at each station listed in
Table 3 and analyzed by the method referenced in Table 4. Each
river station sediment sample was composited from approximately

equal volumes of each of four separate grab samples, obtained with
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FIGURE 3

LAKE SEMINOLE HATER QUALITY MANAGEM ENT STUDY
TYPICAL FIELD BOTTLE LIST RECORD FOR PHASE I

(APRIL, 1978 THROUGH NOVEMBER, 1978)

Sheet
WATER AND AIR RESEARCH. INC. Trip Station

6821 S.W. Archer Road o
P.D. box 1121 Job: LS,

Gainesville. Florida 32602 Phasel 1
(904) 372-1500 Observer

DEPTH INTEGRATED SA ,PLES Temp PH_ Cond.

Sample No. Preservation Container
Container Req'd Technique Number(s)

1 qt. plastic Jar 1 a.fi fnrmxlin cn~n
(phvtnplanktnn)

1 Ar lanttir Jar I tm (91ATPi fil t -c rAne
-trls- 1oz. bottle

liter (H) filter immed. onto 0.45 GF
fliter-treeze in Oark (11ack)

1/2 liter (P) 1 dark bio iss)
;Black 

_ _ _ _ _ _

I gal. polycar- If 41C. dark (AG) (Black)

2 liter (H) It 4-C, dark, H2504 to PH
- AGP (Red)

1/4 liter (C) 1 flIter 0.45 was&dhed1filteEr-
MCI to DH-I freeze (Gren)

WATER QUALITY SAMPLES F11

Sample Depth ( Surface L,,. Rid-depth6., Bottom

Sample Preservation Container
Container Req'd Technique Number(s)

I ltpr (n) 1' 4°C, Dark (Black)

2 liter (H) I*or2f# 4"C. H;sOa to oH <2 (Red)

1/2 liter (P) 1* HNO3 to pm <2 (Blue)

1/4 liter (C) V CC. HCI to pH <3. filter
nn ite (wf). frepezP (Green)

1/4 liter (C) 1 4 4-C- H7S A tI __ <2 filteron Sit ( ta r at)
112 liter (PI I HNO-i tn pH <2-. filtier n

site** (Blue)
I liter (Q) 1" 2 ml 2 A ZnAc(1

1/2 liter (P) If# HN 3 to PH '2 (Blue)

2 liter (H) 1## VC

BACTERIOLOGICAL SAMPLES
Container Number(s)

COmHENTS: *2 jfd,.pIrat. otatinn
**H£C tn Ad I if 00 0
OAGP Station only
L##Sllt sinle station only

30



an epoxy coated PonarTM dredge (standard size, 9"/side) from each of
four equally spaced locations across the river channel. Each lake
station sediment sample was composited from approximately equal
volumes of each of four separate grab samples, obtained with an epoxy
coated PonarTM dredge, from each of four locations, 90-degrees apart,
along the circumference of an imaginary 20-foot diameter circle.

Corbicula Sampling

Corbicula specimens were taken where available utilizing an
epoxy coated PonarTM dredge (standard size, 9"/side). A minimum of
four grab sampling attempts were made at each of those stations
specified in Table 3. Samples were taken at four equally spaced
locations across the channel at river stations and at four locations,
90-degrees apart, along an imaginary 20-foot diameter circle at lake
stations. Recovered specimens were washed prior to storage as
specified in Table 4.

Other Field Sampling & Processing

Field sampling and processing methods for the algal growth
potential test, phytoplankton, zooplankton, ATP, macroinvertebrates
and macrophytes are discussed in subsequent sections of this report.

Storage and Shipment of Samples

All preserved water and sediment samples were stored as speci-
fied in Table 4 in coolers filled either with ice to 40C or with dry
ice for freezing. At the end of each sampling day, the samples were
sent to the Water and Air Research, Inc. (WAR) lab in Gainesville via
special courier, along with copies of the field notes from that day.

Laboratory Procedures

Chemical Parameters

Sample Integrity. The integrity of all samples was maintained
from the moment they were received in the laboratory until the data were
reported and approved. All samples were "logged in" immediately upon
receipt. When feasible, preservation was also checked. Project name,
parameters, sample number, and date received were recorded both in the
log and on appropriate forms in the project notebook. A control sheet
was used to monitor work in progress. Samples were stored as specified
according to the analyses to be run, normally either frozen or at 40C.
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Samples sent to outside laboratories were also recorded as above.
Date and shipping information were recorded in the project notebook.
Documentation of shipment was preserved as part of the permanent lab-
oratory record. A tabulation of bottle numbers accompanied any samples
so sent. Spiked samples and duplicated samples were routinely included
in the shipments as a quality control check. These control samples
were not specifically identified to the subcontragtor.

Analytical Methods. Chemical analyses of water, sediment, and
mollusk tissue as wel as bacteriological analyses of water strictly
adhered to the procedures listed in Table 4. Any deviation from these
specifications has been noted with the reported data.

Notes and Record Keeeing. When the samples reached the lab-
oratory, they were "logged in" immediately by date in the permanent
laboratory record in a color-coded permanent project notebook. Each
station was given a unique four-digit laboratory number. All notes,
analysis sheets, printouts and any other lab information relative
to the Lake Seminole project were also kept in the project notebook.
Verification of the bottle numbers for each station by comparison with
the field record was the responsibility of the lab supervisor. A
tabulation of sample identification by laboratory code number, bottle
number, and station number including the date sampled ?nd the date
received became a part of the permanent record. A table was made to
monitor the status of the analytical effort on a given set of samples.

Analytical data sheets by analysis were prepared for groups
and individual samples. These were marked with the sample identifica-
tion number(s), project, date sampled, date received, and date ana-
lyzed. All analytical readings and calculations appear on these data
sheets. These were turned in daily and filed in the appropriate pro-
ject notebook. Any unusual appearance of the samples or results was
recorded on the data sheets. These data became a part of the per-
manent record. All data sheets were initialed by the analyst and
calculator. Recorder printouts such as autoanalyzer charts or
fluorometer records were labeled according to parameter, project,
date sampled and date analyzed and accompanied the data sheets which
have been kept as a part of the permanent record in the project note-
books.

Sub-contracted Analyses. The list of analyses given in Table
5 were sub-contracted. Liason with each sub-contractor assured that
the methods specified in Table 4 were followed in every case. Sample
integrity records were maintained and spiked and duplicated samples
were included in each shipment to provide quality control independent
of the sub-contractor. Reports of results including quality control
results were entered as a part of the permanent laboratory record.
The laboratory supervisor was responsible for monitoring the analytical
performance of each sub-contractor.
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TABLE 5

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
SUBCONTRACTED WATER QUALITY ANALYSES FOR

PHASE I (APRIL, 1978 THROUGH NOVEMBER, 1978)

Parameter Subcontractor Transmission Method

Composite Samples

Chlorophyll a, b, & c TSI Bus

Water Samples

TOC CH2M-Hill Courier
Dissolved Organic Carbon CH2M-Hill Courier
Calcium, Magnesium, Sodium TSI

and Potassium

Sediment Samples

Mechanical Analysis TSI Bus
TOC CH2M-Hill Courier
Mercury TS1 Bus
Arsenic TSI Bus
Chlorinated Hydrocarbons, TSI Bus

Pesticides

Mollusk Tissue

All Parameters TSI Bus

Zooplankton

Identification of all Taxa TA Courier

NOTES:

TSI - Technical Services, Inc., 103-7 Stockton Street, Jacksonville,
Florida, 32201

CH2M-Hill - CH2M-Hill, Southeast, Environmental Laboratories,
7201 N.W. 11th Place, Gainesville, Florida, 32602

TA - Taxonomic Associates, P.O. Box 12379, University Station,
Gainesville, Florida, 32604
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Calculation and Reporting of Data. Calculation of the results
of analyses was accomplished as soon as possible following completion
of the "hands on" work to facilitate assessment of the control exer-
cised by standards, replicates, and spiked samples. This assessment
was the responsibility of the laboratory supervisor. All calcula-
tions were shown on the analysis sheets as part of the permanent
laboratory record.

Checking calculations either by the analyst or the data calcu-
lator was standard practice. It was the responsibility of the labora-
tory supervisor to insure that all data reported had been calculated
correctly.

"In-house" data tabulations and data were stored in the project
notebooks as a part of the permanent record. Notes pertaining to
field data, anomalous results, or deviations from standard methods
were appended to finished reports. The accuracy of such reports
was the responsibility of the laboratory supervisor.

For each cycle, the complete laboratory data base was tabu-
lated on computer coding sheets and reviewed. These sheets were
turned over to the project manager for entry into the data storage-
retrieval system. A xerox copy of these sheets was kept in the
project notebook as a part of the permanent laboratory record.

Quality Control Assurance

The following paragraphs describe the methods and procedures
employed to assure the accuracy of the field measurements and lab-
oratory chemical water analyses results. Short cuts were not per-
mitted and any abnormalities were brought to the attention of the
laboratory supervisor immediately. This included any analytical or
safety abnormality as well as instrumental malfunction, or problems
in replication or spike recovery.

Calibration Checks. These checks were done before using any
instrument and the calibration recorded on the analytical data sheet.
Daily logs of oven, refrigerator, and incubator temperatures were
maintained with this equipment.

Gravimetric Analysis. Accuracy of analytical balances
was monitored with a standard weight set (coins) and results were
recorded on log sheets. Calibration checks and routine maintenance
is done biannually by an established contractor.

Titrimetric Analyses. The method was checked against a
standard solution daily. The results were recorded on the data
sheet and as part of the accuracy control data.
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Colorimetric Analyses. A standard curve of at least 3 points
was run daily. More points were run If required. The results of
standards were recorded on the data sheet and also as a part of the
accuracy record.

Instrumental Analyses. The Atomic Absorption Spectrophotometer
and the Technicon Autoanalyzer II had daily calibration curves con-
structed. Instrument settings were recorded on the data sheet and as
a part of the instrument record.

Fluroide electrodes, pH meters, conductivity meters, and
turbidimeters were calibrated as necessary and the calibration was
checked after every 10 samples. The notation was entered on the
data sheet that the calibration was made.

The laboratory deionized water supply's resistance was con-
tinuously monitored and maintained at 500,000 OHMS. Deionized water
blanks were always included in analyses to control possible con-
tamination from this source.

Precision and Accuracy Control. Shewhart type (USEPA, 1979)
precision and accuracy control charts were maintained for all routine
laboratory analyses. These charts are updated yearly using the entire
data base generated by the laboratory for the preceding year's work.
These charts were maintained as a permanent laboratory record.

In this study precision was also monitored by analysis of du-
plicate samples. A minimum of 10 percent of the total number of
samples obtained during a given sampling cycle were split in the
field by filling two separate containers from the same grab sample.
In general, this was achieved by sampling one station in duplicate
on each sampling day. One of this pair of samples was analyzed as
the first sample of an analysis run; the other was run as the last
analysis. An additional sample was duplicated within a given analyti-
cal set. The difference between the field duplicates was compared
with the control limits on the quality control chart. If the dif-
ference exceeded the warning limits the difference between the in-
house duplicate was compared. If the In-house and field differences
exceeded the warning limits the whole set of analyses was repeated.
If the field duplicates exceeded the warning but the in-house dupli-
cate was in control, each of the field duplicates was run again to
verify that the difference was due to sampling rather than analytical
procedure.

The results of the field duplicated samples was included in
each progress report and as Appendix E In this report. The sample
duplicated in-house was recorded on the precision chart.
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Daily monitoring of the accuracy of the analytical work was
accomplished by comparing the results of recovery of known spikes
from replicated spiked samples. One sample in every 10 was spiked
and at least one spiked duplicated sample was included on each sample
set. The difference between the recovered value for the spike versus
the normal spike value was compared with the accuracy chart warning
limit. If this value exceeded the warning limits the analysis for
the set of samples was repeated. The results of the spike recoveries
were recorded on the accuracy chart.

Spiked sample analyses were run for:
Fluoride
All nitrogen forms
All phosphorus forms
Sulfate
Chlorides
All metals.

In addition, two samples each sampling cycle were spiked in
the field with iron, manganese, and zinc. Samples for dissolved metals
for these same stations were spiked with iron and manganese. The
spiked samples for total metals were split with the South Atlantic
Division Laboratory (SAD). Results of these metal spike recoveries
were included in each progress report.

In addition to the in-house accuracy control, quality control
assurance was monitored by splitting two samples per cycle with the
SAD laboratory.

Reference Samples. Environmental Protection Agency reference
samples for chlorophyll a, b, and c, nutrients, BOD, major ions,
and trace metals were anaIyzed during cycle 3 and the results com-
pared to established values.

Bacteriological Quality Control. Control of the quality of
bacteriological media was maintained by careful attention to holding
times and conditions for prepared m-fecal coliform broth (96 hours at
46C) and KF-streptococcus agar (one month at 40C). Sterility of
sample bottles and equipment was assured by monitoring autoclaving
time and temperature. A heat sensitive test strip was included in
each set of autoclaved material.

In the field, attention was paid to meeting holding times for
bacteriological samples. Incubator temperatures were carefully moni-
tored. One sample each day was analyzed in duplicate.

Algal Growth Potential Test Methodology

The algal assay procedure, bottle test, was performed on water
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collected from 11 selected stations (06, 07, 09, 10, 11, 12, 13, 14,
15, 16 and 18) during sampling cycles 1 (4/17-21/1978), 3 (7/17-20/
1978) and 5 (9/25-27/1978) in accordance with procedures specified
in Miller et al. 1978. Algal growth response was indirectly measured
as ash-free dry weight after 12 and 14 days incubation using a
Coulter Model Zf particle counter equipped with a near cell volume
computer. The counter and cell volume computer were calibrated in
accordance with the manufacturer's procedures using a 4.59 v diameter
organic particle obtained from Coulter Electronics, Inc. All counts
were run using a lower threshold of 10 um to exclude debris.
Calibration of the mean cell volume computer was performed each time
the instrument was used. Procedures for calibrating Coulter type
electronic particle counters are also included in Miller et al. 1978.
A gravimetric factor to convert particle volume to ash-frie-B-y
weight was determined to be 2.8 x 10-7 pg pm-3 for Selenastrum
capricornutum Printz under the culture conditions used. Five counted,
sized suspensions were washed three times by centrifugation, transferred
to tared crucible cups and dried at 700C overnight. After weighing
the dried algae, the ash content was determined after heating the
material at 500 0C for 1 hour. A subculture of this organism supplied
from the Pacific Northwest Environmental Research Laboratory (EPA) on
4/4/78, was maintained for use during each of the algal assays.

Depth integrated samples from the euphotic zone in quiescent
waters (lake stations) or from the entire water column in more tur-
bulent waters (river stations) were collected as specified earlier.
All samples were processed within three days by an autoclaving-
filtration procedure to assess the amount of algal biomass which could
be grown from all nutrients In the water, including those contained
in filterable organisms and other particulate matter (Miller et al.
1978). Background chemical analyses for total Kjeldahl nitrogen,
ammonia nitrogen, nitrite plus nitrate nitrogen, as well as dissolved
ortho-phosphate and total phosphorus were performed on the samples
before and after autoclaving.

The experimental design shown in Table 6 was followed to de-
termine the nutrient availability, the primary growth limiting
nutrient(s) (nitrogen, phosphorus, or trace metals) and to determine
the presence of toxic substances. This procedure, outlined in Miller
et al. 1978, compares the relative growth of the test alga in water
spiked according to Table 6 to the growth response of the alga in
unspiked lake water. Each combination as well as the lake water con-
trol was set up in triplicate for each station.

Phytoplankton Methodology

Phytoplankton was collected from a depth integrated raw water
sample from the euphotic zone in quiescent waters (lake stations)
or from the entire water column in more turbulent waters (river0
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TABLE 6
LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
BASIC EXPERIMENTAL DESIGN USED TO DEFINE

NUTRIENT LIMITATIONS AND ALGAL GROWTH
POTENTIAL FOR PHASE I (APRIL, 1978

THROUGH NOVEMBER, 1978)

Lake water (not spiked)

Lake water + 0.05 mg P 1 as K2 HPO4

Lake water + 1.00 mg N 1 1 as NaNO

Lake water + 0.05 mg P I- + 1.00 mg N 1 1

Lake water + 1.00 mg Na2 EDTA 1- 1 as Disodium (Ethylenedinitrilo)
tetraacetate

Lake water + 0.05 mg P I + 1.00 mg Na2 EDTA 1-1

Lake water + 1.00 mg N I- + 1.00 mg Na2 EDTA 1-1

L.W-e water + 0.05 mg P 1- + 1.00 mg N"1 + 1.00 mg Na2 EDTA 1-1
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stations). The water sample was depth integrated with a Van DornTM
sampler just below the surface and at one meter depth intervals until
the lower limit was reached. If the euphotic zone in quiescent waters
or impoundment depth in more turbulent waters was over 7 meters deep,
eight samples beginning at the subsurface were equally spaced over
the required sampling depth. These were composited and a 1 liter
aliquot for the station withdrawn, placed into a pre-numbered 1 liter
plastic jar, and preserved with 5 percent buffered formalin (neutral-
ized with sodium tetraborate to a pH of 7.0 to 7.3). The collection
number, site, date, and time of collection were recorded for each
station in a field notebook along with weather (cloud cover, wind
direction, and intensity) and water conditions (surface waves, color,
turbidity, and depth) and any unusual observations during sampling.

In the laboratory, the field data were transferred to a per-
manent log book and the samples checked against this record. Phyto-
plankton analysis was made by the Utermohl (1931, 1958) method. Each
sample was resuspended with a magnetic stirrer and a known aliquot
(usually 20 or 40 mls) was transferred into a standardized plankton
sedimentation chamber with a known settling area of 397.6 mm2 . After
24 hours of settling, the chamber was placed on a Zeiss Invertoscope "D"
microscope (magnification to O00OX), and a minimum of 300 organisms
(sampling cycles 1, 2 and 3) or 150 organisms (sampling cycles 4, 5
and 6) were enumerated for each sample. Cell counts were made by
randomly selecting microscope fields along at least two perpendicular
transects of the chamber and counting all cells within each field.
For colonies and filaments consisting of a large number of cells,
1/4 or 1/2 of the colony or filament was counted and this resultant
number multiplied to obtain the number of cells for the entire colony
or filament. Empty algal cells or diatom frustules were not included
in the counts. Identified cells were recorded on standardized bench
sheets and later converted to number of cells per milliliter for each
taxon in the water sample using the following conversion equation:

Cells/ml = CA

(FMV)
where,

C = number of cells counted;
A = area of bottom of the counting chamber (397.6 mm2 );
F = number of fields counted;
M = area of one microscope field (0.038 mm2); and
V = volume of aliquot settled.

All organisms were separated and identified to species where
possible. The following major standard taxonomic references were
used for identification: Heurck, 1896; Hustedt, 1927-1930, 1930,
1931-1959, 1949, 1961-1966; Hanna, 1933; Huber-Pestalozzi and Hustedt,
1942; Smith, 1950; Prescott, 1951; Drouet and Dailey, 1956; Bourrelly,
1966-1970; Patrick and Reimer, 1966, 1975; VanLandingham, 1967-1979;
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Drout, 1968, 1973; Whitford and Schumacher, 1973. Other minor referen-
ces too numerous to list were also used.

Since the classification of diatoms is based primarily on the
shape and markings of the cell wall, critical identifications can
only be done if the diatoms are cleaned (all organic matter removed);
thereby leaving only the silica cell walls. Diatom identification
was facilitated by cleaning 30 ml of the initial samples using the
hydrogen peroxide method (Werff, 1953; Patrick and Reimer, 1966).
This involved placing the aliquot in a 2,000 ml beaker and adding
approximately 50 ml of 30 percent hydrogen peroxide. A small amount
(0.1 - 0.2 g) of potassium dichromate was added (resulting in a
purple solution) and in a few moments an exothermic reaction began.
This resulted in a violent heating and boiling of the mixture, which
oxidized all of the organic matter within the solution, including
that contained within the diatoms.

Upon completion of this aqueous combustion reaction, the
solution turned yellow and the mixture was then transferred to a
300 ml tall beaker, filled with distilled water, and allowed to
settle 6 - 24 hours. The diatomaceous material settled to the bottom
and formed a delicate flocculent layer. The sample was then decanted
at least 3 times to remove the chemicals (using distilled water to
refill the beaker after each decanting). The cleaned diatoms were
then poured into a storage vial and enough alcohol added to make at
least a 30 percent solution to inhibit growth of fungi.

Permanent slides were made of the cleaned diatoms with Hyrax
mounting medium. Clean #1 cover slips (22 mm sq) were flooded with
water containing different concentrations of the suspended diatoms
and allowed to air dry at room temperature or on a low temperature
hot plate. When dry, the coverslip was heated to 500 0C for 5 - 10
minutes and then inverted into a drop of Hyrax on a slide. The slide
was then heated for a few minutes at 300 - 4000C until the Hyrax
stopped bubbling under the coverslip. This allowed time for the
penetration of the diatom frustules by the Hyrax and the evaporation
of the solvent. The slide was then allowed to cool while pressing
the coverslip down so that it would lie flat on the slide. The Hyrax
hardened rapidly and the excess along the edges was scraped off with
a razor blade. The slide was then wiped clean with acetone. Initial
diatom identifications were made from these slides. If identifica-
tion difficulties arose in other samples during the study period,
portions of these samples were also cleaned and permanent slides made
to facilitate diatom identifications.

Voucher specimens of difficult taxa were sent to Dr. C. W.
Reimer, Academy of Natural Science of Philadelphia (diatoms) and
Dr. J. B. Lackey, Professor Emeritus, University of Florida (green
and blue-green algae) for taxonomic verification.
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Zooplankton Methodology

Semi-quantitative zooplankton samples were collected from
quiescent waters (lake stations) with a single vertical tow
through the water column by using a Wisconsin style 0.5 meter dia-
meter, 80 micron mesh weighted plankton net with an attached flow-
meter. The tow was performed at a uniform speed of approximately
0.5 meter per second to minimize avoidance reactions and sampling
bias. Zooplankton were collected from turbulent waters by taking an
oblique tow from near the bottom to the surface while letting the
boat drift with the river flow to maintain a tow angle as nearly
vertical as possible. The tow angle, time, length of rope let out,
and flowmeter readings were recorded. Zooplankton samples were pre-
served in a final concentration of 5 percent buffered formalin
with Rose Bengal added in pre-numbered plastic bottles. The
collection number, site, date, and time of collection were re-
corded for each station in a field notebook, along with weather
(cloud cover, wind direction, and intensity) and water conditions
(wave height, color, turbidity, and depth) and any unusual observa-
tions during sampling.

In the laboratory, the field data were transferred to a per-
manent log book and the samples were checked against this record.
Zooplankton were identified on a compound microscope with a magnifi-
cation to 4DOX. They were then enumerated by placing a thoroughly
mixed aliquot in a Wards zooplankton counting wheel and examining it
at a magnification of 20 - 60X under a stereoscopic microscope. The
aliquot size (taken with a Henson-Stempel pipet) varied from I - 5 ml
depending on the densities of organisms and detritus. All zooplank-
ton within the chamber were identified to genus wherever practicable
and enumerated except for the two dominant genera which were identi-
fied to species.

The principal taxonomic references utilized were Edmondson,
1959; Brooks, 1957; Deevey & Deevey, 1971; Marsh, 1929; and Voight,
1956.

The number of each taxon in the sample was converted and re-
ported as number per liter using the following conversion equations:

Number of organisms/i = AC

where,
C = organism count (raw data)
A = volume of the concentrated sample;
V = volume of water passed through the plankton net; and
B a volume of the examined aliquot.
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The total volume (V) was calculated as a function of the

length of the water column which the net passed through:

V = rr2l = (3.14)(0.25 m)
21 = 1 (0.196 m

2)

with 1 being the length of the water column based on the flowmeter
value or the length of rope let out if the flowmeter malfunctioned.

ATP Test Methodology

Sampling and Sample Preparation

At stations 01 through 19, 200 ml or more of water from the
depth integrated water sample were filtered through a 0.45 um membrane
filter (Millipore). Upon completion of the filtration, the vacuum was
broken just as the last of the water passed through the filter, and
the filter was quickly transferred to a 150-ml Pyrex beaker containing
10 ml of boiling 0.02 M Tris buffer. The filter was placed upside
down into the Tris and heated for 5 to 10 minutes at 1000C in a water
bath. The beaker was then removed from the water bath, the filter
scraped with a plastic policeman to loosen the filtrate from the
filter into the Tris, and replaced in the boiling water for 5 min.
The beaker was then removed from the water bath and cooled rapidly.
The filter was held against the side of the beaker and any remaining
filtrate scraped off with a plastic policeman. The filter was then
discarded. The sample was then transferred to a 1-oz Nalgene (plastic)
screw cap bottle, labeled with the bottle # (T ) and volume (mls)
filtered, and frozen at -200C (dry ice in the l-leld).

When the sample was ready to be analyzed, the contents of the
bottle were thawed, the sample mixed and then transferred to a centri-
fuge tube. The volume of sample was recorded and approximately half
of the sample was transferred back to the original container (in case
of errors such that a redetermination was necessary) and the remainder
centrifuged. The tubes were removed from the centrifuge and the super-
natant poured into a clean, labeled scintillation vial for transport
to the University of Florida for determinations.

Standardization Curve

An ATP standard stock solution was prepared by weighing 119.3
mg of crystalline adenosine 5' - triphosphate-disodium salt using
ATP-free glassware. The ATP was dissolved in 100 ml of fresh 0.02 M
Tris buffer containing 29.2 mg of EDTA and 120 mg of MgSO4 (result-
ing concentration of 1 mg of ATP/ml). This was dispensed in 5.0 ml
aliquots in 1-oz Nalgene bottles and stored at -20oC until required.

One ATP stock bottle was thawed and 1.0 ml of the ATP stock
solution containing 1 mg of ATP/ml was pipetted into a 1-liter
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volumetric flask and brought up to volume with 0.02 M Tris buffer
(or pipet 1 ml of stock solution into 100 ml of Tris, mix, and pipet
1 ml of this dilution into 9 ml of Tris to result in the same dilu-
tion). This solution contained 1.00 ug ATP/ml. The following
serial dilutions were then made:

1.00 X 10-1 ug ATP/ml
1.00 X 10-2 ug ATP/ml
1.00 X 10- 3 ug ATP/ml
1.00 X 10-4 ug ATP ml.

The calibration curve was determined by making a minimum of 3

replicate determinations of each of the serial dilutions.

Reagents

Tris Buffer: (0.02 M) (Tris (Hydroxymethyl) Aminomethane) -

Dissolve 2.5 g of the buffer crystals in 1 liter of deionized water.
Bring to pH 7.75 using HCl (pH meter). Sterilize by autoclaving for
30 min. at 1210C, 15 psi (103 kPa) pressure, and store refrigerated
in stoppered flasks.

FLE-50: Firefly Lantern Extract (Luciferase/Luciferin Reaction
Mixture) - Reconstitute by adding 35 ml (or 37.5 ml) of low response
water to one vial of extract. The luciferase/luciferin reaction mix-
ture must be mixed gently without shaking. Allow to stand at room
temperature (23 - 260C) for one hour. Filter through Whatman #1 fil-
ter paper and store in an ice bath for 3 hours before use. Use enzyme
preparation within 8 hours of preparation.

Hydrochloric Acid (C.2 N): Add 17.0 ml of HCl (sp. gr. 1.19)
to a 1-liter volumetric and bring to volume with water.

ATP-Free Glassware: Rinse chemically clean glassware three
times with 0.2 N HCI, rinse three times with Tris buffer, and rinse
three times with low-response water.

Low-response Water: Sterile, deionized, ATP-free water may be
prepared by treatment in a suitable system involving carbon treatment
with deionization, filtration, qlass distillation, or sterilization by
autoclaving and stored under refrigeration in stoppered flasks.

Determination

One ml of reconstituted firefly lantern extract (35.0 ml low
response water/vial of extract) was pipetted into a scintillation vial
and the background light emission read. Using a Packard Tri-Carb
Model 2002 liquid scintillation spectrometer (gain set at 53, window
opening of 50 to 1,000, and set in a repeat count mode, with each
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sequence) the normal background emission was 10 to 20 counts or less
in the 6-sec counting interval.

Exactly 0.5 ml of the ATP standard or sample extract was added
using the micropipette syringe (with new tip each time) and the vial
swirled to thoroughly mix the contents. Eleven seconds after the
sample addition to the firefly extract, the vial was inserted into the
counting chamber and the counting sequence begun. Two samples from
the beginning of the run were repeated at the end of each run to de-
termine repeatability and check for decay of the firefly lantern
extract during the run. For each cycle in Phase I, samples were analyzed
for each of the 19 stations except during cycle 6 in November when sta-
tions 12 & 19 could not be sampled due to low water levels and boat
problems.

Macroinvertebrate Methodoloqy

Benthic Natural Substrates

Benthic macroinvertebrate grab samples were collected at all
nineteen locations. Sampling frequency was as outlined in Table 2.
At the riverine stations, one sample was collected in the thalweg
and one near each river bank. At lake stations 08, 09, 10, 11 and
13 samples were collected from three locations, taken 120 degrees
apart, along an imaginary 20-foot diameter circle.

Benthic macroinvertebrates were collected with a standard size
(9"/side) PonarTM dredge. The dredge was lowered from the side of the
boat. using a boom and power winch, slowly enough that a minimal "shock
wave" was created so as not to disturb the benthos. Once the dredge
touched bottom, the closing mechanism was immediately tripped and the
dredge quickly raised to the surface. The dredge was then placed in a
sieve bucket (US Standard No. 30 mesh) and the sample washed out with a
squirt bottle filled with lake (or river) water to reduce the sample
volume. The washed sample was then placed in a pre-numbered bottle
(wide mouth, plastic, I-pint or I-quart).

Upon completion of all replicate sampling at a given station,
buffered formalin preservative was added to a concentration of 5-10
percent, depending upon the quantity of detritus present. Rose Ben-
gal was added as an organism stain to facilitate sorting, being added
prior to preservation in order that the organisms' respiratory pro-
cesses increased the amount of staining. The rose bengal was applied
as a dry crystal, in a quantity sufficient to stain the sample a dark
red, this quantity being variable according to sample size and the
amount of detritus in the sample.
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I
Upon return to the lab, the samples were shelved in an orderly

manner and their numbers recorded and checked against the numbers in
the field notes. Samples which were accidentally misrecorded, or
which were otherwise in error, were discarded.

In the laboratory, each sample was carefully washed in a US
Standard No. 30 mesh sieve (or smaller, if organism loss was sig-
nificant) that was partially immersed in a large white plastic pan.
This removed formalin, excess Rose Bengal stain, and the remaining
silt and clay. The sample was then placed, in manageable aliquots,
in a white enamel pan for removal of organisms (sorting). Organisms,
were placed in 5 milliliter vials, in 95 percent ethanol. Each
vial was labeled with a code representing the project, collection
date, type of substrate sampled, collection location, and replicate
bottle number. For example:

LSN-3-18E

Project Code and Substrate -- Collection Date -- Station No.
(Lake Seminole, (third cycle: (18 East Bank)
Natural Substrate) July 1978)

A vial with ethanol was weighed, the sampled organisms were then
placed in the vial, and the vial was re-weighed. The difference be-
tween the two values was considered "wet weight" biomass. These num-
bers are high, however, due to the introduction of extra ethanol when
inserting the organisms. Limited experiments suggesting errors as high
as 25-33 percent were found at stations with relatively low biomass.

Organisms were identified with an American Optical Stereoscopic
Microscope (7X to BOX) and a Swift Trinocular Microscope (40X to 400X).
Taxonomic references used were Beck (1962), Beck and Beck (1969a and b;
1970), Curry (1958), Hilsenhoff (1975), Mason (1973), Parrish (1968),
Roback (1963, 1969), Brinkhurst and Jamieson (1971), Brown (1972),
Edmunds, et al. (1976), Holsinger (1972), Thompson (1968), Usinger
(1956), Wiggins (1977), and Saether (1977). Taxonomically difficult
and ecologically important species were identified or verified by ex-
perts in their respective fields: William Beck, Florida A&M University,
for Chironomidae and Michael Loden, Louisiana State University for
Oligochaeta. Other authorities were consulted for the less frequent
taxa, and for specific groups within the Insecta (such as Dr. Minton
J. Westfall, University of Florida, for Odonata).
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The Chironomidae and Oligochaeta were grouped under low mag-
nification and representative specimens were selected for microslide
mounts, from which the identifications were made. Only one organism
was mounted per microslide. Chironomids were mounted in polyvinyl-
lactophenol, which contains a clearing agent and makes excellent semi-
permanent slides. Oligochaetes were permanently mounted in CoverbondTM,
which does not contain a clearing agent. Organisms can be removed and
remounted, if necessary, with either of these mounting media.

The Shannon-Weaver Species Diversity Index, H (Odum, 1971)
was calculated using the following expression:

where ni = total number oforganisms present as taxon

t
N = Z ni = total number of organisms present in the sample

i:l

t = number of taxa present in the sample

IT ranges from a minimum of 0.0, occurring when all organisms belong
to the same taxon (no diversity), to a maximum of log92 N, occurring
where each organism present belongs to a unique taxon (maximum diversity).

Evenness (e)

If the organisms of a sample are uniformly distributed among
the taxa present, the Shannon-Weaver Index assumes the value, In t, a
condition of perfect evenness in the apportionment of individuals among
species. The Index of Evenness, e (Odum, 1971) was used to express
tne actual Shannon-Weaver Index as a fraction of this "ideal" value:

e e - (defined for t >1)

where e = actual Shannon-Weaver Species Diversity Index

t = number of taxa present in the sample
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Evenness ranges from 0.0 (minimum evenness) to 1.0 (perfect evenness),
and the calculated values are independent of the logarithmic base.

All samples were retained for reference until being sent to the
Mobile District COE office at the end of the study. A few chironomid
larvae and oligochaetes were donated to Mr. William Beck, Jr., and
Dr. Michael Loden, for their taxonomic value.

Hester-Dendy Artificial Substrates

The Hester-Dendy sampler used was that which is recommended for
EPA biologists. It consists of fourteen 7.5-cm diameter plates, and
twenty-four 2.5-cm diameter spacers, constructed of 0.625-cm thick
tempered fiberboard, strung together on a 25-cm eyebolt so that there
are 8 single spaces, one double space, two triple spaces and two
quadruple spaces between the plates. This sampler has an effective
surface area of 0.12 square meter.

Artificial substrates were emplaced at all stations except 08,
10, and 17. The samplers were attached to marker buoys and incubated
for a period of six weeks. The sampling frequency is outlined in
Table 2. Each sampler was collected by raising it from the water and
quickly placing it into a cloth bag, which was then preserved in a
5-gallon RoperTM bucket containing a 10 percent buffered formalin
solution. These samplers were not re-used, as it was very difficult
to remove the formalin from the fiberboard.

In the laboratory, the cloth bag was everted into a US Standard
No. 30 mesh sieve placed in a white enamel pan. The sampler was then
removed and disassembled. The bag, sampler, and organisms were rinsed
to remove the formalin and accumulated sediments. All organisms were
removed and placed in vials containing 95 percent ethanol. Each vial
was labeled and the organisms identified as outlined in the previous
section.

Shannon-Weaver and Evenness values for the Hester-Dendy macro-
invertebrates were calculated as described above.

Macrophytes

Aquatic macrophytes in Lake Seminole were surveyed in June and
September, 1978. The macrophyte surveys were conducted to map their
extent, to obtain pressed specimens, to collect reference photographs,
to develop species lists, and to determine their nuisance potential.

The reservoir was surveyed from a flat-bottomed boat for 3-4
days during each of the two field trips. Included were personnel from
WAR and USACOE personnel at Lake Seminole. The vegetation map was
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constructed from notes collected during field inspections. Specimens
of selected "uncommon to rare" species were collected when in flower.
These were pressed and duplicate herbarium sheets were prepared for
delivery to the USACOE personnel at Mobile, AL. Reference photo-
graphs were taken in 35 mm color slide form and are being held at
WAR. Species identifications and lists were made in situ by survey
personnel. The primary taxonomic references were adfo-rd, et al.
(1964), Long and Lakela (1971), and Fassett (1940). The nuisance
potential of aquatic macrophytes in the lake was determined by inter-
views with USACOE biologists, local residents, USACOE publications
(USACOE; 1961, 1971, 1972, 1973, 1974, 1975, 1977a, 1977b, 1978),
and by inspection.

The vegetation map was very difficult to construct for several
reasons. First, appropriate aerial photography, which is the single
most important tool for mapping vegetation, was unavailable. Second,
the USGS Quadrangle maps, which were relied upon in lieu of aerial
photos, are incorrect in many places, especially concerning the re-
servoir islands. Third, vegetative diversity is very high. And
fourth, mapping the dense periphyton mats occurring in the shallow
waters of the Flint River portion of the reservoir is dependent on
the use of bottom topography maps, which were unavailable to us.

Several compromises were made as a result of these problems.
Shoreline vegetation, usually a mix of several to many species, was
not shown in many places since it occurs in too narrow a band to show
in the chosen map scale. This problem was most pronounced with the
fringe of giant cutgrass around many islands and in the Chattahoochee
River. Also, small patches of invading nuisance species, such as
E geria at the Georgia Ranger Station, are too small to show up in the
chosen map scale. The periphyton mats are not shown at all.
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RESULTS AND DISCUSSION

The following discussion is intended to summarize the data
shown in Appendices A through M and highlight the trends and water
quality observed during the six sampling cycles of Phase I of the
Lake Seminole Water Quality Management Study.

Stream Flows

Data was obtained from the United States Geological Survey
(USGS) in Doraville, Georgia, for the Flint River at Newton, Georgia
(USGS Station 02353000), the Chattahoochee River through Andrews Lock
and Dam (USGS Station 02343801) and Spring Creek near Iron City,
Georgia (USGS Station 02357000). The locations of the flow gaging
st~tions are shown on the Map Coverage Index of Figure 1. Data for
the flow through Jim Woodruff Lock and Dam were obtained from the
U.S. Army Corps of Engineers, Mobile District. The data for Spring
Creek and the Flint River represent stream flows outside the actual
study area.

A summary of the available stream flow data is given in Appen-
dix A. Monthly average stream flows for which there are data are
shown for the Chattahoochee and Flint Rivers, Spring Creek and the
flow through Jim Woodruff Lock and Dam. Daily averages for one week
prior to and the week of each sampling cycle are also shown. No
daily averages were available for Spring Creek.

In general, the data shows wide variations in flow from day to
day on the Chattahoochee River due to fluctuations in discharge from
Andrews Lock and Dam. The Flint River and Spring Creek are not sub-
ject to these wide daily variations. Based on monthly average flows,
the Chattahoochee accounted for approximately 60 to 80% of the total
flow reaching Lake Seminole.

The period of highest flow occurred during sampling cycle 2 in
May. Monthly average flows for May, 197& were 521 m3/sec at Andrews
Lock and Dam on the Chattahoochee, 275 m3 /sec on the Flint at Newton,
Georgia, and 1005 m3/sec through Jim Woodruff. The period of least
flow was November with average flows of 129 m3/sec on the Chattahoochee,
60 m3/sec on the Flint and 221 m3/sec through Jim Woodruff. It should
be noted that the pool elevation in Lake Seminole was at the lowest
level in its history during the sixth sampling cycle in November, 1978.

Water Quality Data

Complete in situ and laboratory water quality results are3 given in Appendices-C and D respectively. In general, water temperatures
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were highest during cycle 3 in July. The mean temperature for this
cycle for Chattahoochee River stations (01,02,03,04,05,06) was 28.50C;
for Flint River stations (16 and 17), 270C; for lake stations (08,09,
10,11,13,15), 30.2 0 C; and for stations on the Apalachicola River,
290 C. Station 12, on a wide, shallow, relatively stagnant arm of the
.,servoir had a water temperature of 300C during this cycle and station
14 on Spring Creek was 28.50C. Minimum temperatures were encountered
during sampling cycle 6 in November with temperatures at all sites of
180C - 190C. At no time during this study was a well defined thermo-
cline evident at any of the lake stations sampled due probably to the
shallowness of the reservoir and wind mixing of it. However, during
cycle 2 in June and cycle 3 in July, a slight (i.e. 1-20C) surface
warming was apparent at most lake stations. No significant lateral
thermal variation was observed during either the first or fourth
sampling cycles in April and August, respectively.

The most severe dissolved oxygen depletion occurred during
cycle 3 due probably to reduced mixing and increased temperature.
Dissolved oxygen during this cycle ranged from 9.9 mg/l one meter be-
low the surface at stat4on 15 down to 3.3 mg/l at a depth of 6.0 meters
at station 11 just upstream of the dam (see Figure 1). D.O. levels below
the dam on the Apalachicola River were in the 6.0-9.0 mg/l range at all
times. No anaerobic conditions were encountered at any sampling sites
during any of the sampling cycles. Vertical profiles and D.O. iso-
pleths for cycles 2, 3 and 4 showing the variation in D.O. with depth
and cross-section respectively, at a given site are shown in Appendix
F. In general, the reservoir stations exhibited a decrease in D.O.
with depth during the late summer months; however a marked thermocline
did not develop and mixing from top to bottom was not inhibited. No
significant lateral or vertical variation in dissolved oxygen was evi-
dent at any of the river stations during either the first or fourth
sampling cycles in April and August, respectively, with the exception
of station 14 in Spring Creek during August. The variation found at
this station was probably due to the lack of current and mixing.

At station 1 (just below the George W. Andrews Lock & Dam) the
1D.O. ranged from above 9.0 in both April and November to a low of 7.0
ot midstream in August. At station 18 (just below the Jim Woodruff
Lock & Dam) the D.O. ranged from above 8.4 in April and November to a
low of 6.3 in July at midstream.

pH values for all stations during all the sampling cycles were
in the 6.0 - 9.0 unit range. No significant vertical variation in pH
was observed at any of the lake stations sampled during the study.
During the fourth sampling cycle in August a slight lateral variation
in pH of 0.3 and 0.4 and a more pronounced vertical vdriation of 1.6
and 1.8 was apparent at stations 11 and 15, respectively, again pro-
bably due to the lack of current and mixing at these reservoir stations.
No significant lateral or vertical variation in pH was evident at any of
the river stations during either cycle 1 in April or 4 in August.
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All oxidation-reduction potentials (O.R.P.) in this report have

been referenced to the Pt/H 2 ,H system. In general, O.R.P.'s ranged

from about +300 mV to about +600 mV for all stations during all

sampling cycles. An exception to this trend was station BO, just be-

low the Great Southern Land and Paper Company outfall on the Chatta-

hoochee River, Mile 38.2. Here the O.R.P. dropped sharply during

cycles 2,3,5, and 6 to values ranging from +60 to +290 mV. According

to the values in Appendix D, the slight variation in other parameters

measured at this station (water temperature, conductivity, dissolved

oxygen, and pH) do not correspond or account for the changes in O.R.P.

Turbidity over all the cycles was highest for the Chattahoochee

stations with a mean value of 23.6 FTU. The mean value for the Flint

River stations was 7.7 FTU, the reservoir stations, 14.8 FTU and the

Apalachicola stations, 14.7 FTU. Turbidity at station 12 on Fish

Pond Drain averaged 2.6 FTU and station 14 on Spring Creek averaged

9.1 FTU. Suspended solids concentrations, secci disc, and % light

transmission exhibited the same general areal trends as turbidity.

Specific conductance, total dissolved solids (T.D.S.) and alka-

linity all followed the same general areal patterns during the entire

study period. All three parameters were lowest at the Chattahoochee

River sampling sites (01-06), and generally higher on the Flint River

arm of the reservoir. Station 14 on Spring Creek yielded the highest

values for all three parameters for all the sampling cycles. The

values for all stations and all cycles for specific conductance,

T.D.S. and alkalinity were in ranges that would be expected in this

type of system.

Total iron concentrations were fairly high at times compared to

EPA criterion (U.S. EPA, 1976) and exhibited several areal and chrono-

logical trends. In all cases, the total iron was composed primarily of

insoluble forms. Concentrations in the Chattahoochee were highest during

cycle I and 2 in the spring, with values ranging from 1.5 mg/l to 5.0 mg/l.
There was a general downward trend after the second cycle until cycle 5

in September where the lows ranged from 0.2 mg/l to 0.5 mg/l. Cycle 6 in

November showed the beginning of another upward trend. Concentrations
in the Flint River were highest during the first and fourth sampling

cycles with values ranging from 1.3 mg/l to 2.0 mg/l, and lowest during

the fifth cycle in September with values around 0.2 mg/l. Concentrations
in the reservoir followed the same general trends as those in the

Chattahoochee. Spring Creek and Fish Pond Drain had much lower con-

centrations. In the Apalachicola River the concentrations were again
highest during cycle 1 and ranged from 1.7 mg/l to 2.3 mg/l. The
concentrations then declined to low values of 0.2 mg/l to 0.3 mg/l
during cycle 5 in September. It should be noted that concentrations
of total iron at most of the stations during the spring and early

summer months exceeded the suggested EPA criterion of 1.0 mg/l for
fresh water aquatic life (U.S. EPA, 1976).
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Concentrations of manganese and zinc were low at all times
with concentrations never exceeding 0.2 mg/l. There were no obvious
areal patterns. Neither Georgia nor Alabama have numerical criteria
for zinc or manganese.

Total inorqanic nitroqen (TIN), composed primarily of
nitrate-nitrite, was highest on the Flint River stations during the
entire phase, with values of TIN ranging from 0.30 mq/l to 0.75 mq/i.
The Chattahoochee River and the reservoir stations were highest in
the spring, decreased over the summerand rose again in the fall.
Values in the Chattahoochee ranged from lows of 0.08 mg/l in the fall
to a high of 0.53 mg/l in the spring. In the Apalachicola River,
values followed the same trend with high concentrations ranging from
0.39 mg/l to 0.45 mg/l during cycle 1 to low concentrations of 0.08
mg/l to 0.14 mg/l in September at stations 18 and 19, respectively.
Total phosphorus values were generally highest during June and July
and lowest in the fall. In June, the values were highest in the
Chattahoochee River stations (mean of 0.23 mg/i) but in July they
were higher in the reservoir stations (mean of 0.25 mg/l). In the
Apalachicola River, the values were comparable to those in the re-
servoir with the values at station 19 being only slightly higher
during cycles 1-3. Station 12 on Fish Pond Drain had extremely low
values of both TIN and total P and station 14 on Spring Creek showed
low total phosphorus, but high TIN. Dissolved orthophosphate values
comprised a low percentage of the total phosphorus concentration;
usually less than 20%. Total Kjeldahl nitrogen as measured on
cycles 4-6 showed no significant areal variations.

Due to the limited sampling dates for other water quality
parameters such as potassium, sodium, and organic nitrogen, discussion
will be delayed for these until the Phase II Annual Report when com-
parisons can be better substantiated. Further comparisons and dis-
cussion will be made for all parameters also in the Phase II report
after the second year of data collection.

Bacteriology

Bacteriology results are included in Appendix D. Samples were col-
lected for Fecal Coliform and Fecal Streptococci during the third through
sixth sampling cycles for all the water quality sampling stations plus
two stations near public park facilities, BI and B2. Due to equipment
malfunctions, bacteriological results are missing or incomplete for
stations 01 through 06 and 12 from the second sampling cycle in
June, and for station 16 from the fifth sampling cycle in September.
Although a complete set of data was not obtained, enough data was obtained
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to establish several trends. Generally the Chattahoochee stations
were rather low in fecal coliforms with most stations under 100/100 ml.
Stations 05 and 06 near the lower end of the Chattahoochee were hiqher
with values ranging from 100/100 ml to 600/100 ml. The Flint River
stations were significantly higher; especially during cycle 2 when
the count reached 2500/100 ml. Reservoir stations as well as Spring
Creek, Fish Pond Drain and stations Bi and B2 were all low in coli-
forms. State standards for coliforms are 1000/100 ml in Georgia for
waters classified for fishing and 200/100 ml in Florida for Class 1I
waters, (Recreation - Propagation and Management of Fish and Wildlife)
so coliform counts did exceed these standards several times through-
out the study. Fecal strep counts tended to be highest on the Apala-
chicola and Chattahoochee and low in the reservoir itself along with
Spring Creek and on the Flint River. Fecal coliform to fecal strep
ratios as shown in Appendix 0 tend to indicate that human sources of
contamination predominate on the Flint; and agricultural sources on
the Chattahoochee.

Sediments

Complete surface sediment data and gradation curves are pre-
sented in Appendix L.

Physically, the sediments in the Chattahoochee, Flint and
Apalachicola Rivers can be considered sand. Sediments in the reser-
voir itself range from sand at station 10 to loam at station 11. A
physical description and classification of the sediment at each
station is presented in Table 7. Generally, values for volatile
solids and total organic carbon (TOC) tended to depend on the physi-
cal nature of the sediments. Those stations which were composed
primarily of sand were low in volatile solids and TOC. The stations
with a somewhat higher percentage of silts and clays, which are
characterized as loamy sands and sandy loams and loam, such as
stations 07, 09, 11, 13, 14, and 15 had higher values for volatile
solids and TOC. Similarly, oil and grease and nutrient levels
(measured by total Kjeldahl nitrogen (TKN) and total phosphorus)
were higher at those stations characterized as sandy loam or loam.

Metals analyses were run on the sediments for Cu, Fe, Pb, Mn,
Hg, Cd, Ni, Zn, As and Cr. The highest values for these parameters
were found at station 14 in Spring Creek (see Appendix L) with con-
centrations for all the metals except arsenic ranging from 4 to 10
times higher than anywhere else in the study area. The reason for
these higher levels is presently unknown.

Pesticide concentrations were generally below detection limits
although levels of PCB and 2-4D were found at some stations. Station
03 on the Chattahoochee and station 09 in the reservoir showed the

5
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highest concentrations of both PCB (AR1260) and 2-4D as follows:

Station 03 Station 09

PCB(AR1260) 419 ppb 365 ppb
2-4D 569 ppb 275 ppb

PCB(AR1260) was generally highest in the Chattahoochee River stations
(mean 188 vg/kg for stations 1-6) and also high in the Apalachicola
River (mean 172 vg/kg for stations 18 and 19) compared to the other
stations. Values in the Flint River, Fish Pond Drain, and Spring Creek
were all less than 1.5 pg/kg. The levels of 2,4D were also highest in
the Chattahoochee River stations (mean 118 pg/kg) and at station 9 as
noted above. The values for the remaining stations were all below
6 pg/kg. Again, the reason for this concentration distribution is
presently unknown partially due to the limited sampling dates.

Corbicula

Corbicula were found at stations 08, 12, 15, 16 and 19 during
cycle 4 in August. Heavy metals analyses were run on all five samples.
Chlorinated hydrocarbon analyses were conducted only on the samples
from stations 12 and 19 because these were the only sites where suffi-
cient Corbicula were found. The results of these analyses are shown
in Appendix K. Heavy metal concentrations in Corbicula tissues ranged
from just above to 2.3 times the detection limt for selenium to 44-65
times the detection limit for lead. Tissue heavy metals concentrations
exhibited very poor correlAtions with corresponding sediment metals
concentrations, i.e. all r4 <0.70. Of the seven heavy metals for which
tissue analyses were performed, a Food and Drug Administration (FDA)
Action Level has been established only for mercury, 1.0 ppm for shell-
fish, approximately an order of magnitude above the highest observed
tissue concentration. Of the 18 chlorinated hydrocarbons analyzed only
two, chlordane and endosulfan sulfate, were detected in Corbicula
tissues from either of the two sites where sufficient sample volume
was obtained. An FDA Action Level for fish of 0.3 ppm has been es-
tablished for chlordane. This level is over 7 times the highest level
observed (FDA, 1979).

Algal Growth Potential

The ability of the waters of Lake Seminole to support algal
growth was measured three times during Phase I of the project. Eleven
stations (Table 3) were analyzed during cycle 1 (April), cycle 3 (July), and
cycle 5 (September). The complete data base including background
water quality analyses of the nitrogen and phosphorus forms and con-
centrations occurring in the samples assayed for algal growth potential
are shown in Appendix G. The AGP results submitted to the Environmental
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Protection Agency's Data Storage and Retrieval System (STORET Code
70988) consists of the mean of the average of the 12 day and
14 day qrowth in the unspiked water. Due to poor growth of test
algae after day 10 in the Algal Growth Potential test for the third
sampling cycle in July, the test had to be concluded and was rerun.
For assays of stations 12, 13 and 15 some of the EDTA spiked replicates
were omitted due to insufficient sample volume. In addition, two
replicates at station 12 were inadvertently omitted from the counting
procedure (see Appendix G). In general the chemical analyses showed
that dissolved ortho-phosphate was released from the condensed phosphate
fraction during autoclaving. Total soluble inorganic nitrogen (TSIN)
also increased slightly in many of the samples due to autoclaving.
Most of these increases were due to ammonia released from the organic
nitrogen fraction. Total Kjeldahl nitrogen and total phosphorus de-
creased slightly in most samples after processing.

In general, the condensed phosphorus and organic nitrogen
fraction was not used for algal growth. Results of the replicated
spiked and unspiked samples counted at 12 and at 14 days agreed within
the +20 percent precision considered acceptable for the results of
this type of assay.

Table 8 summarizes the overall mean algal growth potential
and primary limiting nutrient as determined by analysis of nitrate,
ortho-phosphate and EDTA spikes. The algal biomass produced in the
unspiked lake water is indicative of moderately high to high pro-
ductivity as defined by Miller et al. 1974. These authors surveyed
algal growth potential in 49 laIesand set up four categories of
relative productivity based on algal growth potential:

Low 0 - 0.1 mg 1"1
Moderate 0.11 - 0.8 mg 1"I

Moderate High 0.8 - 6.0 mg 1-1
High 6.0 - 20.0 mg 11

Comparing the algal growth potential categories with trophic state as
defined by other characteristics, Miller et al. 1974 found that lakes
with moderately high or high algal growth-poTntial were classed as
eutrophic.

The algal growth potential in the reservoir proper (stations 09,
10, 11, 13, and 15) decreased over the course of the summer. Algal
growth potential at station 18, below the dam, followed the pattern
of the reservoir stations. Stations 12 and 14, located in relatively
isolated areas of the reservoir showed a much lower algal growth po-
tential than the reservoir or the river stations.

The stations located upstream in both the Flint (station 16)
and Chattahoochee (stations 06 and 07) Rivers generally had higher algal
growth potentials than the stations located in the main body of the
reservoir. Station 16, located below the city of Bainbridge, GA, had
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TABLE 8

LAKE SEMINOLE WATER OUALITY M1ANAGEMENT STUDY
SU11ARY OF ALGAL GROWTH POTENTIAL RESULTS FOR
PHASE I (APRIL, 1978 THROUGH NOVEMBER, 1978)

Algal Growth Potential (mg 11)1
and Primary Limiting Nutrient(s)

(N or P)2
Station Cycle 1 Cycle 3 Cycle 5
Number April 17-21, 1978 July 17-20, 1978 Sept. 25-27, 78

06 9.53(P) 5.89(N) 7.66(P)

07 8.89(P) 6.19(N) 8.27(N)

09 7.81(P) 4.94(N,P) 4.39(N)

10 8.41(P) 3.47(N) 3.12(N)

11 9.75(P) 5.63(N) 2.81(N)

12 1.45(P) 2.36(P) 1.44(N)

13 11.4(P) 5.22(P) 4.77(P)

14 3.62(P) 2.40(P) 2.11(P)

15 14.9(P) 5.16(P) 8.94(P)

16 13.4(P) 14.7(P) 23.9(N)

18 10.3(P) 5.72(P) 3.29(N)

NOTES:
1. Mean of both 12 and 14 day counts with no nutrients added.

2. (N) = Limited by total soluble inorganic nitrogen

(P) = Limited by available phosphorus
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the highest overall algal growth potential of all stations. No toxic
responses were evident in the algal assay data at this station even
though other biological population measurements (phytoplankton, ATP,
zooplankton) suggest that a toxic impact may limit plankton population
development in the reach below Bainbridge. If a toxic factor is pre-
sent at station 16 it is apparently removed by autoclaving and/or
filtration.

The results of nitrate, phosphate and EDTA spiked tests show
that trace metals do not limit algal growth response. Areal differen-
tiation of the primary limiting nutrient occurred during the course
of the summer. During the spring the entire reservoir was phosphorus
limited. As shown in Table 8 many areas became nitrogen limited over the
course of the sutiiner months. At the present time, the reason for this is
uncertain.

Phytoplankton

In general, the Lake Seminole phytoplankton counts show what
one would expect (Fogg, 1975) in an impoundment system. During the
April sampling period, the water temperature ranged from 18 to 230C.
Diatoms made up the largest percentage (77%) of the phytoplankton
association with Melosira distans being the most abundant (Appendix
H). Asterionella formosa, w-hijch prefers cooler water (Werner, 1977),
was also found during April (Appendix H).

As the water temperature increased during the summer (27 to
30'C during the August and September sampling periods) there was a
shift in the algal plankton association from diatoms which prefer
temperatures below 300C to blue-green algae which can grow well
above 340 C (Werner, 1977). During both August and September, blue-
green algae made up 76 percent of the plankton association (Table 9).
During this time of the year, there was also a shift from phosphorus
to inorganic nitrogen being the limiting factor at many stations
(Table 8). Many of the blue-green algae found are capable of
nitrogen fixation and would be able to grow well even where nitrogen
was limiting.

During the sampling periods, no algal blooms of only one or
two species were observed. The lack of a spring and/or fall phyto-
plankton bloom may have been the result of the high turbidity in the
rivers since this is a known effect of high turbidity (Werner, 1977).
Instead there was a gradual phytoplankton increase from an average of
1,951 cells/ml in April to 14,729 cells/ml in September. Generally,
the reservoir stations (09, 10, 11, and 13) had higher numbers of
ceils/ml than these overall averages. Stations 01, 02, and 03 on the
Chattahoochee River had higher population densities than average also,
probably due to high algal densities in the reservoir upstream of
these stations. At the other extreme, stations 16 and particularly
17 had drastically lower than average phytoplankton densities (Table
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10). The reason for this is unknown but could suggest either a toxic
response from materials entering the Flint River upstream or the Flint
River may normally have low phytoplankton populations. A study to
further investigate this is currently being proposed.

Of the diatom species found, most were characteristic of water
with a pH near 7.0 (Partick and Reimer, 1966, 1975). Only a few
frustules of genera characteristic of low pH (acidic water) such as
Eunotia, Tabellaria, and Pinnularia were found. These were probably
washed into the system from a tributary or in runoff.

A complete listing of phytoplankton cell densities by taxa at
each station is given in Appendix H.

Zooplankton

The results of the Lake Seminole zooplankton counts are shown
in Appendix I. The data show the distribution of various taxonomic
groups and population size at 19 stations within the study site as
shown on Figure 1. Table 11 is a summary of the number of taxa and
population density at each station during the survey.

The summary table shows evidence of an impact at stations 16 and
17 similar to that shown for phytoplankton. There is a marked reduc-
tion in zooplankton at these two stations with station 17 generally
having fewer organisms than station 16. As with the phytoplankton, a
study to further investigate these low zooplankton densities is
currently being proposed.

Zooplankton were most abundant during cycle 5 in September with
a mean station concentration of 96 organisms/l. Phytoplankton densities
were also greatest during this month (Table 9). During cycles 3
through 6, the Rotifera comprised 50-91 percent of the total zooplank-
ton populations. In April and June however, cladocerans comprised 56
and 32 percent, respectively, of the total zooplankton populations
and were the most abundant.

Considering the total number of species shown in Table 11,
there is little variation in the number of taxa found at each station
during the year.

Immature copepods represented the most abundant form of arthro-
pods. Bosmia and Diaphanosoma were the predominant genera of clado-
cerans found during the year.
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ATP Test Results

The ATP concentration from the depth integrated water sample at
each station ranged from 5 ng/l to 563 ng/l. The highest value was
found at station 13 during the June 1978 sampling period. The ATP
results are shown in Table 12.

Comparison of phytoplankton densities (Table 10) to ATP con-
centrations (Table 12) at each station shows that the correlation
between them is poor. This is because of the great difference in
cell size of the organisms. A diatom such as Navicula cryptocephala
may be 40 u long and 18 v wide in contrast to a blue-green alga such
as Microcystis incerta which has spherical 1 v diameter cells making
up each colonial unit. Therefore, one Navicula cell would contain a
much greater amount of ATP than a Microcystis cell. For example, at
station 12 on the June 1978 trip the cells/ml number is high while
the ATP concentration is low. However, upon looking at the organisms
at station 12 on this date, it is found that the dominant organisms
were Aphanocapsa delicatissima and Merismopedia glauca both of which
have very small cells.

Since the test includes ATP from phytoplankton, zooplankton,
and bacteria it is reasonable not to expect a good correlation with
any one of these separately or with total chlorophyll. Taken all
together however, the trend in ATP concentration tends to follow the
trends for phytoplankton, zooplankton and chlorophyll. Generally, the
highest ATP concentrations were found at the reservoir stations during
the sunmner. Moderate to high values were also found in the Chattahoochee
and Apalachicola Rivers with the lowest concentrations found in the Flint
River and at station 12.

Macronvertebrates

The macroinvertebrate sampling results are summarized in
Appendix J. The Chattahoochee River (stations 01 through 07) supports
sparse populations of a few species of benthos adapted for a shifting
sand environment. These were dominated by Corbicula and turbellarlans,
with chironomids and oligochaetes being consistently present although
in low numbers. The oligochaetes were primarily tubificids and a new
species of Enchytraeidae (Loden, 1980). The Flint River stations
(16 and 17) were also characterized by shifting sands, however, the
species associations were different. These were dominated by Corbicula,
with oligochaetes, chironomids and turbellarians as sub-dominants.
The ollgochaetes were primarily tubificids and naldids. Benthic
macroinvertebrate populations in the Flint River did not exhibit the
depressed characteristics recorded for zooplankton and phytoplankton.

The open-water, "reservoir" stations (08, 09, 10, 11, 13, and 15)
have substrates composed mostly of silt, clay, and detritus. Here the
dominant benthic organisms were Hexaoenia, tubificids and chironomids.
Corbicula and Chaoborus were also common.
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Apalachicola River stations 18 and 19 were located within a
gravel bed, a substrate much more conducive to benthic productivity
than the sands and silts of the other stations. This area was dominated
by Corbicula and Potamyia flava. Chironomids, oligochaetes, and tur-
bellarians are also very abundant.

Station 12 was located in a wide, shallow, relatively stagnant
area, with a silty sediment high in detritus and dense, submerged
aquatic macrophytes. The dominant benthos were Corbicula, oligochaetes,
and chironomids. Hexaqenia was present but uncommon. It is likely
that macroinvertebrates were much denser here than the benthic data
indicate, as the abundant aquatic macrophytes could easily support
more macroinvertebrates than the sediments.

Station 14 is similar to the reservoir stations in that it has
silty sediments high in detritus, and the benthos was dominated by
Hexagenia, tubificids, and chironomids, with Corbicula and Chaoborus
being common. The number of taxa was much higher, however, possibly
due to the very dense submerged macrophytes.

Evenness and Shannon-Weaver diversity values (base 2) were
computed for the benthos and are shown in Table 13. The data from
the three samples collected at each station were conbined and the
values computed from that. The values ranged from 0.33 to 3.24.
Comparisons between stations show that the diversities for the
Chattahoochee River stations were relatively low for stations 01
through 06 and ranged from 0.55 to 1.69 with an overall mean of
1.09. The highest diversity was found at station 14 (Spring Creek)
and ranged from 2.65 to 3.24 with an overall mean of 3.03. The re-
maining stations had moderate diversities including the reservoir
stations which had moderate diversities during April but lower di-
versities in July and September. Evenness values paralleled diver-
sity; where diversity was relatively high, evenness was relatively
high, and where diversity was low, evenness was low. "Biomass"
estimates also paralleled diversity values.

Of the total 32 Hester-Dendy artificial substrate samplers
placed during Phase I work, only nine were recovered. All but one
had densities around 5000 or less organisms per square meter, or
about 650 organisms per sampling unit (see Table J7 & J8). The
exception occurred at Station 18 (cycle 4), where total density was
almost 17,000 organisms per square meter. Due to the lack of sampler
recovery in the reservoir and in the Chattahoochee River, it is un-
known how this high density compares to levels in these areas. It
is assumed that it is high due to abundant food (plankton) in the
reservoir during August (see Tables 9 & 11) just upstream of station
18. The diversity values of two of the samplers were low (less than
1.7), while the remainder ranged from 2.0 to 3.3 (Table 14).
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TABLE 14

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
SUMtARY OF HESTER-DENDY MACROINVERTEBRATE

SHANNON-WEAVER SPECIES DIVERSITY (BASE 2) AND EVENNESS FOR PHASE I
(APRIL, 1978 THROUGH NOVEMBER, 1978)

Cycle 2 Cycle 4
Station June 5-7, 1978 Aug. 14-17, 1978

Shannon-Weaver Shannon-Weaver
Species Diversity Species Diversity

Index Evenness Index Evenness

0 1 ........

02 .......

03 ........

04 ........

05 ........

06 ........

07 3.101 0.717 ....

09 ........
11 ........ -

12 2.367 0.712 ....

13 2.001 0.512 ....

14 .... 3.327 0.770

15 3.048 0.718 ....

16 .... 1.685 0.390

18 2.935 0.751 1.312 0.395

19 2.934 0.751 ....

NOTE:

(--) Indicates Hester-Dendy Artificial Substrate Sampler was not
recovered.
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Macrophytes

Aquatic macrophytes are probably the most conspicuous feature
of Lake Seminole. Reservoir personnel have identified over 700 taxa
of macrophytes from aquatic situations. Approximately 73 taxa were
recorded in this survey to be common to abundant (Appendix M). They
cover an estimated 40.1 percent of the area of the reservoir (Table
15). They have become a severe nuisance in many locations such as
access channels and boat ramps. The distribution of aquatic macro-
phytes in Lake Seminole is shown in Figure 4 and categorized by
location in Table 16.

Submersed vegetation occurs almost everywhere the water is
transparent enough to allow sunlight to penetrate to the bottom.
Emergent vegetation occurs almost everywhere the water is shallow
enough for them to become established. Where the water is too tur-
bid or too deep, floating plants have the potential to become very
dense. Intensive spraying of herbicides during 1978 kept the float-
ing plants to a minimum. However, in the Flint River where hyacinths
were reduced by herbicide spraying, broken patches of floating algal mats
were present over large areas. Spraying has also been conducted over

the last few years in a number of small access channels and canals.
In every instance, though, aquatic macrophytes were quickly re-
established, and by the middle of the following growing season the
macrophytes were once again of nuisance proportions. For this
reason, and due to the very high costs, spraying has been conducted
generally only on selected areas of high cultural use such as boat
ramps and access channels. The morphometry of the reservoir and the
relatively high nutrient inputs virtually assure that aquatic macro-
phytes will be a major management problem for the remainder of the
reservoir's life.

7
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TABLE 15

LAKE SEMINOLE WATER QUALITY MANAGEtMENT STUDY
ESTIM1ATED COVERAGE OF AQUATIC tIACROPHYTE ON

LAKE SETIINOLE FROM 1961 THROUGH 1978

Estimated Percent
Year Coverage of Total

(Acres) M

1961 6,897 18.4

1971 9,709 25.9

1972 5,542 14.8

1973 14,076 37.5

1974 15,126 40.3

1975 20,580 54.9

1977 23,075 61.5

1978 15,001 40.1

NOTE:

1. Values for 1961 through 1977 are estimated total acreages
of the 49 most common taxa found by the U. S. Army Coros
of Engineers personnel at Lake Seminole, in their series
of General Aquatic Plant Surveys of Lake Seminole. 1978
values are total coverage of all aquatic macrophytes
found by Water and Air Research, Inc. Differences in
methodologies probably accounts for the reduction shown
for 1978.

71

Lit



TABLE 16

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
COVERAGE OF AQUATIC MACROPHYTES ON LAKE SEMINOLE,

CATEGORIZED BY LOCATION SURVEYED.

Acreage of Acreage of t Total Acreage
Abundant! Intermittent2  of Aquatic

Location Vegetation Vegetation Macrophytesby Area

Chattahoochee River Area 1,432 905 2,328

Flint River Area 121 1,148 1,269

Apalachicola River Area 03 0 0

Reservoir Area 4,890 2,930 7,820

Spring Creek Area 2,179 96 2,275

Fish Pond Drain 1,309 0 1,309

Totals 9,922 5,079 15,001

NOTES:

1 Abundant: macrophytes cover 10 percent or more of the substrate area.

2 Intermittent: macrophytes cover less than 10 percent of the substrate
area, usually in scattered clumps.

3 No intermittent vegetation; substrate either bare or abundantly
vegetated.
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FIGURE 4

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
DISTRIBUTION OF AQUATIC MACROPHYTES DURING PHASE I

(APRIL, 1978 THROUGH NOVEMBER, 1978)
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FIGURE 4 (continued)
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FIGURE 4 (continued)

AOUATIC MAC ROPHYTES

*AREAS OF ABUNDANT
VEGETATION

3l~ AREAS OF INTERMITTENT-. VEGETATION

II.

75



FIGURE 4 (continued)
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FIGURE 4 (continued)
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SUMMARY

The purpose of Phase I of the Lake Seminole Water Quality
Management Study was the establishment of a comprehensive water
quality, sedimentand biological data base at various sites within
the impoundment, in the backwater stretches of the major tribu-
taries, and immediately downstream of the outfall on the Apalachicola
River. This data base is to be utilized for the combined purposes of
future reference, guidance in the improvement of reservoir operations,
facilitation of coordination with state agencies in the implementation
of watershed pollution control measures, and identification of significant
water quality problems.

Meteorological, hydrological, water quality, sediment,and
biological data were obtained at a total of 19 main sampling stations
in Lake Seminole, the Chattahoochee River, the Flint River, Spring
Creek, Fish Pond Drain, and the Apalachicola River during 6 sampling
cycles from April 17, 1978 through November 30, 1978. Limited sampling
and analyses were also performed at 5 special sampling sites at various
times during the course of this study. Biological sampling included
bacteria, phytoplankton, zooplankton, macroinvertebrates, and aquatic
plants.

Average monthly flows through the impoundment ranged from
221 m3/sec during November to 1005 m3/sec during May. During the study
period, the Chattahoochee River accounted for 60-80 percent of the flow
into the impoundment. As a result of operational procedures at the
Walter F. George Lock and Dam on the Chattahoochee River upstream of
Lake Seminole, flows through the Chattahoochee River impoundment arm
exhibited considerable short term variation.

In general, each of the major impoundment arms of Lake Seminole
tended to be well-mixed both laterally and vertically. Little lateral
variation and essentially no vertical stratification was observed in
terperature, dissolved oxygen, pH or oxidation-reduction potentials
during either spring (April) or summer (August) sampling cycles during
which extensive in situ sampling was performed. Although surface
warming at most TakF-tations was evident during the early summer
(June and July), the shallowness of the impoundment prevented the de-
velopment of a well-defined thermocline.

Average turbidity levels in the Chattahoochee River were
approximately three times those in the Flint River with suspended
solids, Secchi disk, and percent light transmittance exhibiting the
same general areal pattern over the course of the study. Concentra-
tions of most of the other inorganic water quality parameters, except
nutrients, showed no significant areal or chronological patterns. Con-
centrations of all sampled metals, except iron, were generally low
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with no obvious areal patterns. Concentrations of total iron at most
stations during the spring and early summer months exceeded the EPA
criterion of 1.0 mg/l for freshwater aquatic life.

Total inorganic nitrogen ranged from 0.30 to 0.75 mg/l
at Flint River stations to 0.08 to 0.53 mg/l at Chattahoochee River
stations with highest concentrations in the spring, decreasing to a
mid- or late-summer minimum and increasing again in the fall. Total
phosphorus concentrations were generally highest during June and July
and lowest in the fall. In June, the values were highest in the
Chattahoochee River stations (mean of 0.23 mg/l) but in July they were
higher in the reservoir stations (mean of 0.25 mg/l). In the Apalachi-
cola River, the values were comparable to those in the reservoir with
the values at station 19 being only slightly higher during cycles 1-3.
In general, based on nutrient content, the waters of Lake Seminole
tended to be moderately high to highly productive with respect to the
production of algal biomass. On the basis of potential algal production
alone, the system would be classed as eutrophic. During the spring, the
system was phosphorus limited, with many areas becoming nitrogen limited
as the summer progressed. Trace metals did not appear to limit algal
growth.

Phytoplankton populations were characteristic of a system of
this type. Algal blooms consisting of only one or two dominant species
were not observed and may be a result of the relatively high turbidity
of the system. Algal populations tended to increase gradually during
the study from an average of 2000 cells/ml during April to over 14,500
cells/ml in September, with the corresponding shift in the plankton
associations from diatoms to blue-green algae attributable to tempera-
ture as well as nutrient content. In general, the lake stations and
the uppermost Chattahoochee River stations tended to exhibit higher
than average cell densities. Stations 16 and 17 on the Flint River had
extremely low phytoplankton densities. It is presently unknown if this
is a toxic response or if these low densities are simply normal for the
Flint River.

Zooplankton assemblages exhibited little variation in the number
of taxa found at each station during the year. However, zooplankton
densities were greatest during cycle 5 in September (overall mean of
96.3 organisms/l). At stations 16 and 17 there was a reduction in zoo-
plankton densities similar to that shown for phytoplankton. Generally,
station 17 had fewer organisms than station 16 and a study to further
investigate the low zooplankton and phytoplankton concentrations is
currently being proposed since the reason for these low densities is
unknown. Copepods and cladocerans represented the most abundant
arthropods with immature copepods being the most comon.

9
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The bacteriological quality in Lake Seminole ranged from good
in the upper Chattahoochee River stations and at the lake stations
where fecal colifonn levels were generally below 100/100 ml, to poor
at station 17 in the Flint River in the vicinity of Balnbridge where
fecal coliform concentrations in excess of 2,500/100 ml were observed
in June. The fecal coliform to fecal streptococci ratios tend
to indicate that human sources of contamination predominated in the
Flint River and agricultural sources predominated in the Chattahoochee
River.

ATP concentrations tended to follow the same general trends as
phytoplankton, zooplankton, and chlorophyll. However, due in part to
differences in total binass, only a poor correlation existed between
individual assemblages.

Bottom sediments ranged from relatively clean sands in the
Chattahoochee, Flint, and Apalachicola Rivers to sand and sandy foams
in the impoundment itself. The organic and nutrient contents tended
to be related to the percent fines. Heavy metals concentrations were
generally low. The concentration of most of the pesticides analyzed
were below detectable limits, although levels of the polychlorinated
biphenyls (PCB) Arocblor 1254 and 1260 and the herbicide 2-4 D were
found in sediments taken at most stations in the Chattahoochee River
and impoundment at concentrations as high as 753 ug/kg dry weight,
419 g/kg dry weight, and 569 ug/kg dry weight, respectively.

Benthic macroinvertebrate populations tended to be closely
associated with the nature of the supporting substrate. Chattahoochee
and Flint River stations exhibited sparse populations adapted to a
shifting sand environment, although the species associations were
dissimilar. Lake stations supported populations adapted to a sub-
strate composed of finer sands, silts,and clays. The sampling sites
in the Apalachicola River were characterized by a coarser, more pro-
ductive substrate. Benthic diversities ranged from relatively low in
the Chattahoochee River to moderate in the Flint and Apalachicola
Rivers with the diversities in the reservoir varying seasonally from
moderate to low, with lowest diversities occurring towards late
summer. Evenness and biomass tended to closely parallel diversity.
Recovered Corbicula were analyzed for 7 heavy metals and 18 pesticides
although sufficient tissue was obtained at only two stations for com-

plete pesticide analyses.

Aquatic macrophytes constituted the most conspicuous feature
of Lake Seminole. They were a severe nuisance in a number of loca-
tions such as access channels and boat ramps. Emergent and/or floating
macrophytes covered over 40 percent of the total reservoir surface area
and nearly 100 percent of the surface area with a depth less than 2
meters. Approximately 73 taxa were identified during this study as
being either common or abundant.
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RECOMENDATIONS FOR FUTURE STUDIES

The following are areas which deserve consideration for future
studies.

1. Macrophytes

Aquatic macrophytes are well established on over 40 percent of
Lake Seminole, and cover almost 100 percent of the portion that is
less than two meters deep. Since the macrophytes are not limited by
nutrients or grazing, it is likely that they will continue to in-
crease in extent until blocked by riverine currents or water too
turbid to transmit sunlight. Even then, expansion may continue al-
though at a reduced rate, since siltation continues to slowly
fill the reservoir. Also, aquatic vegetation increases the
rate of siltation (and organic matter deposition), thus increasing
the rate of macrophyte expansion. Through this process, aquatic
macrophytes may eventually cover the entire lentic portion of the
reservoir.

This situation is a result of several factors: (1) The re-
servoir is generally very shallow, and in most places the water is
sufficiently transparent to allow insolation to penetrate to the
bottom of the water column. (2) The availability of nutrients to
macrophytes from upstream sources is essentially unlimited. (3) The
number of macrophyte species is so diverse, that even if a "perfect"
herbicide could be developed to completely eliminate a species from
the reservoir, there are dozens of species that would be able to
quickly invade and repopulate the area. This is readily borne out by
the experiences of reservoir personnel (D. Vickers, pers. comm.),
where choked access channels were sprayed one year for Species A, and
the following year they were choked with Species B.

Past management practices have been limited to small areas of
high user demand due to the high economic costs. In 1978, for example,
about 1,080 acres were sprayed or chopped for an estimated total cost
of $76,095. This is an average cost of $70.46 per acre. Also, only
a small portion of the areas needing plant control were treated. Lake
Seminole Reservoir personnel are now asking for $195,700 to treat
2,000 acres in 1979 ($98.35 per acre), and $309,525 to treat 3,050
acres in 1980 ($101.48 per acre).

Clearly, these expensive measures can provide only temporary
relief from the symptoms of greater problems. It is quite possible
that a more lasting and less expensive solution(s) exists. Water
level drawdowns, for instance, have proven very beneficial in various
lakes in Florida. The Lake Seminole Reservoir is a far more complex sys-
tem physically than the average lake, however. A combination of several
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kinds of treatments may be necessary in this shallow, nutrient-rich
and most botanically diverse reservoir.

2. Intensive Study of Flint River

Analysis of the data, throughout Phase I, identified a marked
reduction in phytoplankton, zooplankton, chlorophyll, and ATP levels
in the Flint River at miles 24 and 29 (stations 16 and 17, respectively)
near Bainbridge, Georgia. It would appear that the river is contin-
uously stressed from a source upstream from station 17 unless the Flint
River naturally has low plankton densities. Since station 17 represents
the northern extremity of the present study, the limits of these condi-
tions were not defined. The cause of this stress is unknown, but it
does not appear to be physical in nature -- no gradients were observed
with temperature, dissolved oxygen, conductivity, or pH from stations
15 through 17. Therefore, a study should be conducted to determine the
cause, extent, and magnitude of this possible environmental impact,
which is identified by the plankton density decreases.

This has the potential for an ideal study that would result in
the full identification of a specific environmental impact. It is
hoped that this project can be implemented as soon as possible so
that the proposed studies can be integrated into the ongoing project
and that the cause-effect relationships of this impact can be estab-
lished.
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PARTICIPATING STUDY TEAM

Water and Air Research, Inc.

A project team of engineers, biologists, chemists, and technicians
conducted the study. The overall project manager was Dr. J. H. Sullivan, Jr.,
with the assistance of Mr. R. Blum, Mr. B. Bailey and Mr. J. Nichols
in logistics, data analysis and field activities. Dr. H. D. Putnam
served as coordinator and advisor for the biological activities.
Mr. B. Pruitt and Mr. M. Hein were responsible for the field and in-house
biologic efforts with the assistance of Ms. P. Dickinson.

Mr. B. Bailey was responsible for the coordination of field
water quality sampling and reporting. Analytical procedures were
supervised by Ms. C. Hackett and Dr. M. Keirn with the assistance of
Ms. Maria Neves, Mr. L. Larson, Mr. P. Nathanson, Mr. M. Timpe and
Ms. P. Dickinson. Dr. M. Keirn coordinated the Algal Growth Potential
test work. Mr. J. Nichols supervised and coordinated all the com-
puterized data handling with the assistance of Mr. M. Timpe. Field
personnel included Mr. R. Blum, Mr. B. Bailey, Mr. B. Pruitt, Mr. M.
Hein, Mr. M. Timpe and Mr. M. Putnam. The final copy was produced by
Ms. J. Dorsey, Ms. P. Paschall, Ms. D. Nickelson and Ms. C. Pagnozzi.

U. S. Army Corps of Engineers

Mobile District

Mr. Joseph Boda, Environmental Engineer, was the contract manager
responsible for contractual compliance, data reliability, and final report
acceptability. Dr. Diane Findley, Ecologist, provided biological support
to substantiate data accuracy and report quality.

South Atlantic Division Laboratory

Mr. James Nowland, Chemist, and Mr. Herbert Miller, Jr., Chemist
provided assistance on chemical data reliability.
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4 LIST OF TABLES

TABLE DESCRIPTION PAGE NO.

A-i Stream Flows - Monthly Averages A-1

A-2 Daily Average Stream Flows - Cycle 1 A-2

A-3 Daily Average Stream Flows - Cycle 2 A-3

A-4 Daily Average Stream Flows - Cycle 3 A-4

A-5 Daily Average Stream Flows - Cycle 4 A-5

A-6 Daily Average Stream Flows - Cycle 5 A-6

A-7 Daily Average Stream Flows - Cycle 6 A-7

i i '



TABLE A-1

STREA4 FLOWS - MONTHLY AVERAGES (cfs)

Chattahoochee 1  Flint River Spring CreekI Jim 2

River at near Iron Woodruff
at Andrews Newton, Ga. City, Ga. Lock
Lock & Dam & Dam

April 10906 7349 NA 24777

May 18383 9711 NA 35488

June 8850 4468 NA 17181

July 6086 2821 NA 11860

August 11769 4311 440 18979

September 7679 2047 NA 10920

October 6482 2118 43 9439

November
(through 5th) 4554 2114 33 7821

Source:

1USGS, Water Resources Division, Doraville, Georgia

2U.S. Corps of Engineers, Mobile, Alabama

Note: NA = Data not available.
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TABLE A-2

DAILY AVERAGE STREAM FLOWS (cfs)
CYCLE 1

Chattahoochee1  Flint RiverI  Jim Woodruff2

River at Lock & Dam
at Andrews Newton, Ga.
Lock & Dam

April 9 1850 6160 12395

10 6330 4460 14478

11 6880 4990 14481

12 7000 5280 14595

13 23100 5360 32431

14 31800 7470 43877

15 12700 9460 35549

16 2380 10300 21042

17 11800 10500 21340

18 18400 10400 41645

19 31520 10100 46749

20 30700 10200 53337

21 23200 10500 42192

22 10900 10500 27461

Source:

1USGS, Water Resources Division, Doraville, Georgia
2U.S. Corps of Engineers, Mobile, Alabama

Note: Daily Average Flows were not available for Spring Creek.
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TABLE A-3

DAILY AVERAGE STREAM FLOWS (cfs)
CYCLE 2

ChattahoocheeI  Flint River1  Jim Woodruff2

River at Lock & Dam
at Andrews Newton, Ga.
Lock & Dam

May 28 962 3690 13417

29 9500 3340 14087

30 10310 4530 14001
31 10292 5190 14127

June 1 10332 500 14659

2 10531 4070 16971

3 2255 4360 18947

4 3817 5070 16991

5 13231 6220 17060

6 12639 6160 19891

7 10349 6260 28056

8 16758 5600 26296

9 24823 5310 33345

10 9446 5430 31549

Source:

IUSGS, Water Resources Division, Doraville, Georgia

U.S. Corps of Engineers, Mobile, Alabama

Note: Daily Average Flows were not available for Spring Creek.
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TABLE A-4

DAILY AVERAGE STREAM FLOWS (cfs)
CYCLE 3

Chattahoochee I  Flint RiverI  Jim Woodruff2

River at Lock & Dam
at Andrews Newton, Ga.
Lock & Dam

July 9 1062 2500 11190

10 8660 2370 11604

11 9268 2620 11536

12 9352 2860 11287

13 9284 2870 10904

14 9144 2830 11632

15 1461 2770 11606

16 1003 3150 10899

17 8110 3640 10920

18 9390 4560 11413

19 6470 4250 13902

20 5187 3650 13980

21 7277 3520 11493

22 2040 3560 11863

Source:

1USGS, Water Resources Division, Doraville, Georgia

2U.S. Corps of Engineers, Mobile, Alabama

Note: Daily Average Flows were not available for Spring Creek.
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TABLE A-5

DAILY AVERAGE STREAM FLOW (cfs)
CYCLE 4

Chattahoochee1  Flint River1  Jim Woodruff2

River at Lock & Dam
at Andrews Newton, Ga.
Lock & Dam

Aug. 6 1231 3940 11168

7 12200 3530 14189

8 11700 4110 14130

9 13000 3450 23713

10 21300 4160 25798

11 23500 4420 28836

12 12700 5950 24004

13 2470 7010 20660

14 12400 7120 22189

15 11900 7640 25036

16 15100 7280 24517

17 15100 6570 23261

18 15200 5370 26195

19 6940 4156 18788

Source:
1USGS, Water Resources Division, Doraville, Georgia

2U.S. Corps of Engineers, Mobile, Alabama

Note: Daily Average Flows were not available for Spring Creek.
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TABLE A-6

DAILY AVERAGE STREAM FLOW (cfs)
CYCLE 5

Chattahoocheel Flint River1  Jim Woodruff2

River at Lock & Dam
at Andrews Newton, Ga.
Lock & Dam

Sept. 17 4600 1730 10579

18 9980 1950 10578

19 9970 2300 10563

20 10200 2380 10582

21 8220 2360 10029

22 4000 2480 9870

23 964 2410 9444

24 1377 1900 9870

25 8185 1680 9444

26 8998 1800 9654

27 8767 1610 9582

28 8792 1570 9368

29 8690 1670 9329

30 1601 1690 9350

Source:
1USGS, Water Resources Division, Doraville, Georgia
2U.S. Corps of Engineers, Mobile, Alabama

Note: Daily Average Flows were not available for Spring Creek.
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TABLE A-7

DAILY AVERAGE STREAM FLOW (cfs)
CYCLE 6

ChattahoocheeI  Flint River1 Jim Woodruff2

River at Lock & Dam
at Andrews Newton, Ga.
Lock & Dam

Nov. 19 1000 NA 7579

20 4170 7475

21 6030 7352

22 5830 7575

23 6030 7575

24 5990 7332

25 2500 7390

26 928 7254

27 3890 7349

28 6420 7432

29 6140 7461

30 6220 7695

Dec. 1 4000 NA

2 986 NA

Source:

IUSGS, Water Resources Division, Doraville, Georgia

2U.S. Corps of Engineers, Mobile, Alabama

Note: Daily average flows were not available for Spring Creek or
the Flint River.
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LIST OF TABLES

TABLE DESCRIPTION PAGE NO.

B-I Meteorological Data, Cycle 1, B-I
April 17-21, 1978

B-2 Meteorological Data, Cycle 2, B-2
June 5-7, 1978

B-3 Meteorological Data, Cycle 3, B-4
July 17-20, 1978

B-4 Meteorological Data, Cycle 4, B-6
August 14-17, 1978

B-5 Meteorological Data, Cycle 5, B-8
September 25-27, 1978

B-6 Meteorological Data, Cycle 6, B-10
November 28-30, 1978
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WATER QUALITY SAMPLING RESULTS
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TABLE D-la

*L AKZ. ~ ,IN L 7 1 1, , *.A L 13 YT" 'A -,I IJ PSI Jlyl
Cr',PS -41, H ',t1 tCi7' ')AC.)--I~ ,HU I. :Y'L: I

*A-- OJIAL'Y SAAnLIG'L

-~~~ -- ----- -- GabSamle
S 3T AT !rN *3T ATIONJ r* A'T 1 IT .Ar1 1,1

* PARAWST -F N-.Ml (UNITS) 4 31 z 1) )A
* ~ A /II/7 v 7/I/ a * f A/3' I /A /7' a

* PH.YSICAL DATA

*MfSClLLAPIOOUS DATA

* -3SCTION ,LcC (YV A* -0K LK JU'ST) * 0. * '. * 0. * O.
* A"LLE Di 'TH (M77LPS .0 * 23 . 1.0

* FI!LD MEASUREMENTS

* AT=C TEMPrF.AIUPT ([CEG C) * 3O * ~i 10. 1 Q..
* - CO " Ur-iCE. FL5 (UmH)/CC' 2-,C) 51. * 6 2. 7I 0.

.) OI ATION r :CUC'I101 FOTSNTIAL (MV) *'T I- I - * -- .

* I5SSVLVED OXYrEN. ELECT.ADDE VIG/L) 9.3 1 .9 Ci clA * .0 *
*PH (SID UNITS) * .7 T. * 72-i ' 7_.Z10 7.10

* LABORATCkY DATA a

CeL0= (PT-CO UNITS) Ss5. S 0 .. * fo. a
*TkLeIDITY. HACPM TUraIDIMETER (=TU) *25.00 *2.3.3 24.03 * AV'

TCTAL FILT~rALLE rES1OUE (MiG/LI a C 60. 62. * 62.

TOTAL NO'rILTERGLzE 64SIDUE (mG/L) < '. 10. ' 22. * 3.

CHEMICAL DATA CC

* MINERALS AND METALS

ALKALI?4ITY. TOTAL (MG CACC'3/L) * 1.. 16. * 1'. * IT.
SULFAT . DISSfILVtO ("G Sr.)/L) * 5. * . * 4. 0 5.
*N1N B ISSCLVEC (UG FE/L) 2L3 * 153 152 * 1-!0

190r4.~ TOTAL LUG FE/k.) * 171~ 0 I5,0 21Q0 * 110
*MANGANESE. DISSOLVED ( UG MPI/LI so 0 <0 so 0 5.0) < so5
*MANGAUESE * TOTAL LUG MN/LI so 80 73 # 90 90 a

ZINC. TOTAL (UG ZN/LI * 30 30O 30 so5

SNUTF.ITNTS*C

r APSDN.. DIf5S3LVFD OQGANIC (MCG C/LI < R. < p. * . *( ~.
CAFNO0N. TOTAL ORC6ACJ1C (MG C/LI * b. 6. * .. * A.
*CAF;DN DIOXIDE (MIG C02/L) 0.6 * 1.9 * 2.1 2. O

NTTP,_,; N. TO)TAL APMMUrJIA (MG 1-/L) 0.20 * 0.11 * 0. 1:) 0.12
NtTa7)G-C4. ?,TA .N~ ITE (AGC SN/L) * 0_.12 0.2? 0..: * 0.,-7
N 17 I 0 GEN '0T.L IWGPGANIC (M6 N/LI * 0_21 3-34 0.3. 0. 330

qrTH_)P,40ScHA'F. OISSCLV-D (MG P/LI 3) .1 03 .3

PHCS1Ph.,j',. TnTAL (mG. P/LI 0.: 3*T .. ) 0 0.0L

U-2



TABLE D-lb

* PA-A--Tzr NA"E (Jt.ITS) 5 * 0 ' * 1

* PHYSICAL DATA

* MISCELLANCOUS DATA

X -SEC7104 L(~C (4FqC P-,lK LK UO'ST) 53. 50. -0 0.
*SAmPt.E D1 0TH (M57!CS3 . 1.0 . 1.0

E 1LD MEASUQ~tM.NTi

" ATE TF-0-RA UPE (DEG C) * 20.0 19303 21.0
* PEZ CCNJC-At4C-. "LO (Umt-'/CMA 25C I* 6G. * 70. * A'.
*CXIL3ATICIA CUCr ION PI-TENTIAL (MV) -- -- ASO 430

* OSSOLVVD. OXYGEN. ELECTRIC (MG/L) 0.0 9 .0 1 q *
H C (STD UJITS) * 7.'.oJ * 71 7.00 * 7.10

L LASCAATOMY DATA

CCLCR (PT-CO UNITS' 2.0* 7 SO
TU:3 T-260. ;3 2'4. g 0.

* U511Y MACH TU O,1M-=Tz (FTUI 80 40) 30 qo
*T07AL PIL ERABLE RESIDUE 1IMG/L) * 56. S 45 5. S 6.

*TCTAL NONFILTErABLE PFSIDUE (,AG/LI ) ? 12. < 10. 2.

* CHEMICAL DATA

* MINERALS AND METALS*.

*ALKCALINITY. TOTAL (M4G CACO3/L) 15I. 2 23'. 1. * 1.
*SULFATE. DISSOLVED (Mr. S04/L) A. * 6. ;. * 6* KON. 0 IS SCLVED (UG FE/LI * 1sa 2)) * 3 2 00

*IRON. TOTAL fUG FS/Ll 0 11590 1 843 * 150 2130
*MAtGANESS. DISSOLVED (UG MN/LI a < So < 53 < so < so
*MANGAN S = TOTAL (UG f*N/LI 103 60 * 70 * 90

*ZIN~C. TOTAL (UG ZPI/L) * 30 * 30 30 * 30

* NUTRIENT.S C

*CARBON. DISSOLV -D ORGANIC (MG C/LI ) 9. < <.*( 8
*CAr9ON. TOTAL 0O;GA'IIC ("G C/LI 6. * 5. * 6. * .
*CARSON DO~xIDE (MG COZ/L) * 1.2 * 3.4 * 3.2 * 2. F

* 9ITQCG2N: TOTAL AMYGNI I "MG N/LI 0 0. 07 0.32 0.10 * 0.1 0
N NTZOON. K!TPAT441 T- ITS (t-IC NJ/L I :0J2 * 0:2 0:2; 0.2'
*NITrO'AEN. TO'AL INCRGA N 1C (M6 'N/LI 3Q 0 . 1 0 )3' 0 03'

01WTWIPHO ,PkATE. DI SCLVLD (M6. O/LI 0.J2 3.01 * 0.01 . '.)I
*Plb-CS3MOT-Us. TOTAL (MG P/LI o .05 J .0 ob 0.0' 0.a6

~-- ------------------------------- ------- ---------- ---------

D- 3



TABLE D-lc

S T SAT 1) T, l'A3l'i S74.!nVI .

* PA...AMETEr NAMS (UNITS) * 00 10 * It a

* PHYSICAL CATA

*MISCZLLANECUS, CATA

-S:CTIO'4 L' C 4%FOCM '.-ElK LK Jt'ST) 50~. 0 ) * .0 '0.
* A!ALF DZPT'H 1M~) .0 * .) 1.0 0.!j

* FIELD PEASU;;MENTS

* ATzE; MIWI-ATU!E (DIEG C) 1 2;! ' 343 *' ~ 3
*sp"C Copi~uCTANCE. FLO (Uf'H3/C' 25C)' 71. S 54. 71'. *
f*XZZ4TIt)N 'EDUCTION POTE.NTIAL IAy) * 53 503 * -%0

* DISLVSD OXYGEN. ELZECTPCOF 04VaL) 8.3 * 8.3 9 .0 * 8.2
*PH ASTO UNITS)* 7.1) * 6.70 * .13 'r *

* LAAOPAT3)AV DATA

* CLC (OT-C, UNITS) * 60. * 55. * 50. 1.
*Tul'PIDITY. MACH TU--PILIMETER ( TU) .30.a3 35.00 *26.00 * 2.: O

TOTAL FILTERABLE PESIDE (MG/L) * 60. * 57. * 69.

*TCTAL ?ONcILTEPABLE RESIDU7 (MG/Ll Isl. 17I. 14. * 1.

* CHEMICAL DATA

*MINZPALS AND METALS

*ALiKALINI-Y. TPTAL (OG CAC03/L) * t. * 05. * 23. * 42.
*SULFATE. DISS5ZILVD (MG 504/L) ;.. S. 'i. *< 1.
*IR0UN. DISSOLVED (UG FE/LI 201 15.) * 200 * so

IRON. TOTAL (UG FE/L) 1660 * 205a 1 '70 * IZ
*MAN &-ES. DISSOLVED (UG wN/LI *< 50 *< so * e < so* 5
*MANGANESE. TOTAL (06 MfN/L) To0 73 so 100

ZINC. TOTAL (UG ZN/L) 33 * 3,3 * 30 * 20

*CAP93N. 015501 V-r .36GA-4f. (M( C/L) s . < < . * .
*CA&-PCN. T"~AL OLGA,,IC (MG C/LI 7 7. .. * 7.
* chl- 311XIDE (MG CO.2/LI 3.1 * .1 * 3.11 1 .4

N ITZOG7N. TOTAL AMMONIA (MG N/Ll 0.34. 0.32 0 .0., .0A
*NG?.NIT:;ATr*K]1'-ITT VAG '-/L) O..- * 0.2. o -.2r * (.33

* NITQOGTEN. 'TOTAL iNOr-,.A'IC (MG. "/LI * .3, * .) * 0.33 *<2.09

7p 03,A'.DISS' ;.Vt-D (MG O/L) 0.31 < 0.03 <0.01 <*3.33
* .,SPw3PRJ. TO'TAL IMG P/LI .0 0.1' 0.34 * .C2
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TABLE D-ld

-------------------------------------- ---------------------------
: S. T~ ' : A I , . : 4T II

* PAZAPETTO tNAYE IJNITSI I A1 ~~'
-- - -- - - - - - - - - - - - - - -- - -- - - - - - ----- - ---------

PHYSICA-L DATA 4.

* MISCELLANE~OUS DATA

* 1C-SCTICN LCC (1%F 74 C-3,( LK UPST) 3 0. * 50. 51O.; 0*SAPLE 0 , 7T1a (#WETvSI ) 1.0 1 .. * 1.

* FIELD UASUPEME7NTS

*WAj PT=- TEP;-ATU=E (D-G Cl 23.3 * 0.1 3. 23.sS -C c *DUCTAPJC . FL , (UmH3)/Cv. 25C) 9 9. - 1-2. q o.
*OpZIOATIOij PC.DUCT1, t, POTE "TIAL (14V) AR~0 't Ao *

*OISS*LVEDNOXYGE4J. ELECTRODE (MG/Ll A .2 * 7.6 7.1 * P
*Pi- (510 u ITS) * 7.40 * 7.50 * .20 * .3

* LAt$OqA'OrY DATA

*COL,10 (PT-CO UNITS) * o *0.*~ . o*TUJ-31DITY. MACH TUcZ0IOIM4cTEq (FTU) - 13.00 16 ieo * 3!.0 1 1.00;
*TCTAL FILTERABLE RESIDUE (11G/LI 9 72. * 112. * '2. * 65.

* TCTAL N0N9ILTERAeLE RESIDUE (MG/LI < 10. < 10. * ( 10. 11

CHEMICAL DATA *4

* MINEQALS AND METALS 4

ALKALINITY. TOTAL (MG CAC03/L) 31. * 60. * 32. * 34.
SULVATE. DISSn1LVED (MG SC4/LI 1. < 1. * 1. < 1.*IFON. 5ISSOLVED (UG F-/L) 350 * 250 400O 400

I~fnk. TOTAL (UG FE/LI- 1 320 * 20 30 1 560Iss
m MANGANSSE. DISSOLVED (VG MN/LI < so <O * 53 < 50 < So8MANGANESE. TOTAL (UG MN/LI 6 0 < 50 * 73 * 11

ZINC. TOTAL (UG ZN/L) 20 * 10 * 10 * 20
* NUTDIENTS ..

CAReCN. DISSOLV
4
O OrGANIC (MG C/L I < a. < l o. *Cq. A.C*CAPON. TOTAL OrGANIC (MG C/LI S . S . * 6. * 6

*CARS3ON DIOXIDE (MG C02/L) 3.3 4.5 4 .I 3.

*NITnOGEN. TOTAL AMMONIA (MG N/LI * 0.03 * 0.07 * 0.12 0 00?
NITr CluN. NITrATE4N1TW1TE (04G N/LI 0.30 * .23 0.2?p 0.3S

*NITAOGCIN. TOTAL 1NC02GANIC (MG N/LI 0.33 * 0.24 0,&46 *
0rT"OPH-)SPHATf. DI SSOLVED 04G P/LI 0.02 *<0.01 0.03 * 0.02
Pt-C5PiCkkJS. TOTAL (MG P/L) * .0on 0.03 * 0.03 0.0

D- 5



TABLE D-le

* PA Ad".Ec NAM- (UNITS) * 1 1. * 1

* D~PHYSICAL DATA

* MISCELLANEOUS CATL

*X-S7CTIIN LCC (AV .A LK UPtT) U.. 50.
* 3A'PL:_ DEP'TH 0(M!'_S) . I.u * 1.0

* FI!LD tASUrE?'lij5 S

a'.7:; T=M.--PATU F to c C) 23.0 * 2I.5 ' 21.5
*S~~ CNDUCTA'4C-. FLO (U-"J/CA 25C)- of. * 0. * 105.
*X T I CPIC PECUCTIflN PL.TENTIAL ('MV) * - -

* ISS ;LVED OXYGEN. CLEC7RC (.4/LI 7.7 0 .
" 0- (STD U NITS) * 7.i! 0 S 7.'.) * .30

* LAO3QAkTOvY DATA

*CCLCP (PT-CO UNITS) 0 73. * 0.
*TUPOIDITY. MACH TURFIIDIMETER (FTU) 11.00 *37.0) *30.00
*TOTAL FILTErASLE AEsIout: itiG/L) * 69. * 72. * 75.

*TCTAL NONFILT QABL25 PF-SIDUE (4AG/Ll to 1. * 15. * i.

* ~CHEMICAL DATA *.

MINEPALS AND METALS

ALKALINITY. TOTAL (MG CACC-J/L) 34. * 25. * 32.
*SULFATr. CDISSOLVVD (MG, SC*/LI 1 . ' S. * .
IRON. OISO0LVEC (UC FS/L) £33 ISO0 200

IPON. TflTAL fUG PF/L) 1390 * 2260 * 1730
MANCA .rS, 01'SCLvED (UG MN./ LI < 50 *< 5) < 50

* MNGNEE. TCTAL (UG MN/L) do0 90 so8

ZINC. TOTAL COG Z14/LI AD0 20 * 30

* NUTAIE&TS S

CAr-iD5N. D SS;OLV"J OFOANIC (MG0 C/LI a . *< <. -P.
CAA)NI. 

T
!T AL Of-.OANIC (MG C/L) 3 . * 7. * 6.

CAFSON DIOXIDE 0(1G C02/L) 4.5 * 2.0 * 3.3

NTROG N. TOTAL AmWONIA (-G .1/L) 3 .13 1 212 ? 0.33
*NT~lr4-. NITF ATE5,NIT ITE VA-. N/LI 0.35 3 .2' * O.32
NIT=OG:N. TOTAL I'JCRrANIC (Mr, -/LI) 0.45 * 0.3q 3 .45

TNM,~f~A(.rISSCLVEO (4, .'/L) O .O? J .02 * 0.02
5pCPH-jPJ'. TOTAL (f., P/LI 0.1 O.Th * 0.0 O3

D-6



TABLE D-2a

, LAK. SEMINJLf WAT'_ OUAL ITY MANAM. !m 'T STt,!',y -
Cr.EpS CF ENGI jEEC fO (I),TPACT .ACWI-1-' -- 0I0I) PHASE I. CYCL- 2

WATEr UUALITY SAMPLING QESLL'S

Grab Samples

* STATION * STATION • STATrI r. STAT!ON

* PAPAMETEP NAME (UNITS) 01 0 0 * V 3 14
6/ 7/7' ' 6/ '7/7 6 ,/ ?/s* 6/ 7/7,

PHYSICAL DATA

MI3CELLANSCUS DATA

X-S-CTION LOC (IFnCM P-K LK UPST) 50. 50. * 0. 50.
SAMPLE DEDTH (METErS) 1.3 1. 1.0 1.3

FIELD MEASUREMENTS

* ATtER TEMPERATUDE (DEG C) 24.0 23.0 2A.0 2A.0
S EC CUNDUCTAt.CE. FLO (UMHO/CM 25C) 60. 60. 60. 61.
OXIDATION REDUCTION POTENTIAL (MV) .---.

DISSCLVED OXYGEN. ELECTRODE (MG/L) "7.3 7.. * .3 .
PH (STO UNITS) 7.50 7.30 6.93 7.20

LABCRATORY DATA

COLCR (PT-CC UNITS) o0. 95. 120. 100.
TuSRIDITY. MACH TURBIDIMETER (FTU) 1 50.00 40.00 75.00 60.00
TCTAL FILTERABLE RESIDUE (MG/L) 58. 62. 59. 70.

TOTAL NONFILTEPABLE RESIDUE (MG/L) I?. 2Q. * 103. 53.

CHEMICAL DATA

MINERALS AND METALS

ALKALINITY. TOTAL (MG CACC3/L) 13. 15. 1A. IA.

SULFATE. DISSOLVED (MG SOA/L) 5. A. 6.
S.LFIDi. TCTAL (MG S/L) -- < * 0.1 - 3.1

IPON. DISSOLVED (UG FE/L) 230 1 210 I'0 * lO
IRON. TOTAL (UG FE/L) * 21-10 244a 3050 343')
MANGANESE. DISSOLVED (UG MN/L) . 50 5.) < 50 60

MANGANESE. TOTAL (UG MN/Li 90 90 Ito 130
ZINC. TOTAL (UG ZN/L) 30 30 5a 30

NUTRIENTS

CARBON. DISSOLVED nrGANIC (MG C/Li < 10. < 12. < 10. 0.
CARBON. TOTAL ORFGANIC (MG C/L) a. 8. 9. It.
CARBON DIOXIDF (MG CO /L) 0.8 3.0 3.3 2.2

NIT.OGEN. TOTAL AMMONIA (WG N/L) 0.09 0.11 0.10 0.0m
NIT;.OGFN. NITFATE*NIT;- ITE (MG N/L) * 0.36 0.42 0.31 * 0.36
NIT8;4OG-N. TOTAL INORGANIC (MG N/Lf * 0.45 0.53 0.4b 0.A

OIPTH0DHISPHATE. DISSOLVED (MG P/L) 0.02 0.02 0.02 .).02
*PMLaPHORUi, TOTAL (M(. P/L) 0.13 0.1 0.25 3.i,2
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TABLE D-2b

*STAT!]'. *STATIO 10- 5TATI-I ST 14;101
* PARAMFTER NAmE (UNITS) ob~ 06 , 37 1 0

* * / 7/q 6/ 7/78 *6/ 6/va 6z 6f?"

- - - - - - - -.-- - - - --.-- - - - --.-- - - - - -.-- - -- - - -- - 9

* PHYSICAL DATA

* MISCILLAN!CCUS DATA

X -S ltION LOC (%ArO r.-OK' LK UP3T) So5. * 53. * 50.
*SA"PLL DEPTH (MET'RqSj 1 .3 I. * I. * 1.

* FIELD MEASUREMENTS I

W AT.._rCTEMP-RATU.DE (0EG C) 21;? 24.0 * V. 25.05 E C-NO UCTAV,C-. FLD (UMHO/C94 25C1* 7. ;? 6.* 7 0 3
*OXIOATIJN REDUCTION POTENTIAL (MV) -- 470 * 400

*DISSOLVED OXYGEN. ELECTODE (MG/L) 6.8 * 6.9 0 7.5 0 7.1
*Pl- ISTO UNITS) * 6.90 * 6.2 q. 7.02 * 73

* LABORATORY DATA

*CCLCP (PT-CO UNITS) 15I0. * 123. * 100. * 110.
*TURBIDITY. HACH TUQBIDI'4ETER (FTU) 1 20.00 *160.03 *90.0) 90.00
70TTAL FIL;SPABL- RESIDUE (MG/LI a 8i. 1 40. . 91.

*TCTAL NONFILTERABLE RESIDUE (MG/LI 63. * 119. 25. * 26.

* CHMICAL DATA

* MIN~ERALS AND METALS

* LKALINITY. TOTAL (MG CACOJ/L) 17. * 16. * 17.1.
* ULFATE. DISSOLVED (MG S0e/LI 5. * 4. * . * 3.
*SULFIDE. TOTAL (MG S/L) < 0.1 < 0.1 < 0.1 < 0.1

*ICON. OISSOLVF<O CUG FE/LI 130 IS I5O 1350* S
I IrON. TOTAL COG FS/LI 4990 5*) 4281 4150
M MANGANESE. COISSOLVEC (06 MM/LI i c0 < 54) < 50 < so5

*MAW;A,. SF TC
T
ALZ.CUG MN/LI 140 * 152 * 70 so0

*ZINC. TOTAL (UG Z/LI 30 * 40 TO so5

NUTRIENTS* *9

*CAAR8J. DISSOLVED ORGANIC (MG C/Ll 3 10. 'o1. 9 .
*CARSON. TOTAL ORGANIC2 (MPG C/LI 12. It1. a It. * It@
CAPBON OICXIOE (MG C2L 1 &.l 3.R 3.3 * 3.5

* NITROG94. TOTAL AmMNIA (Or, N/LI 0.08 * 0.10 0 0.311 0.0OR
liTTOD]7:N@ N17'IATENIT ITE (MG ti/Ll 0.14 * 0.3.3 $ 0.3& 0.33
NITRO(-'..tJ. TOTAL INCRC.AIC (14G N/LI 0.42 * 0.4 a1 0.45 * 0.41

* THIPHS'HATr DISSOLVED (MG P/LI 0:02 * 002 * 0.03 * 002
"59.-,R J; TrOTAL (,AG P/LI 1 0.2p 0: 0.~ 0 0.:09

D-8[



TABLE D-2c

. . . . •

: STATI N * STTIO. * STATIO * STAT!O J

* PA.A-5:T PR NA (UNITS) * 09 * 10 * 2 * 32
*6/ 6174 *6/ 6/79 6/ 6/113 15 -//76

PHYSICAL DATA

MISCELLANE.OUS DATA

X-SrCTIOtA LOC (%FQnm P-K LK UOST) 50. 50. '* 0. S0.

SAMDLE D-VTH (METF. S) 1.0 1.0 1 1.3 0.6

FIELD MEASUc!"M6NTS

" AT-0 TEMAPEATUr
- 

IDEG C) * 26.0 26.0 26.0 3..0
SPEC CrINOUCTANCE. FLO (U'A4O/CM 25C) 67. 85. * 126. 130.
OAZ)ATION REDUCTION PCTENTIAL (MV) A, 40 433 * 400 --

DISSOLVED OXYGEN. ELECTROOL (MG/L) 6.5 7.2 * 7.1 9.2
PH (STD UNITS) 7.30 7.50 * 7.60 8.70

LA O3ATOR Y DATA •

COLOR (PT-CS UNITS) 6S. 6S. * 35. 15.
TURBIDITY. MACH TUrBIDIM-TER (FTU) 30.00 24.03 * 6.50 4.20

TCTAL FILTERABLE RESIDUE (MG/L) 75. 86. 68. 49*

TOTAL NONFILTERABLE RESIDUE (MG/L) < 10. 12. < 10. < 10.

CHEMICAL DATA *

MINERALS AND METALS *e

ALKALINITY. TYTAL (MG CACG.3/LI 25. 22. s 0. 34.
SULFATE. DISSOLVZD (MG SO4/L) 6. 0 6. 2. < *
SULFIDE. TOTAL (MG S/L) < 0.3 . (0.1 < 0.1 < 0.1

IRON. DISSMLV'D (UG FE/L) 33, 25) * 9 0
IRON. TOTAL (UG FE/L) 1410 1433 * 623 130

MANGANESE. DISSCLV-D CUG MN/L) < 50 • 50 < 50 < 0

MANGANS SE TOTAL (UG MU/L) 0 3 < 50 ISO
ZINM. TUTAL (UG ZN/L) 50 50 * 10 to

NUTICKTS *

CARBON. DISSOLVED ORGANIC (MG C/L) < 0. 6. * 7. < 12.
CA.AON. TOTAL ORGANIC (MG C/L) 9. 10. A. 9.
CARBON DIOxIDE (MG C02/LI 2.&. 1.3 * 2.4 0.1

NITaOG-N. TOAL AMM9ONIA (MG N/L) 0.04 0.0i * 0.0's 0.03
NITRO, LN, N*IT;ATF+NITFITE (VG N/L) 0.3. 0.27 * 0.36 <0.01
NITROGEN. TOTAL INORGANIC (MG N/L) 0.35 0.32 * 0.42 <0.04

CPTH O PT 4 SPHAT'. DISSCLVED (MG P/L) <3.01 <0.01 < (0.01 <.31
Pt.-SP4 RUS. TOTAL (MG P/LI 3.00 0.1) * 3.09 0.02

D-9



TABLE D-2d

*.STA T I3N 'ST AT IJ14 I TATI(Il sT~A-inn,
* PARA14E~rP ;AVE (UNITS) * 13 6 14 'k Is * 1-S

: 6/ b/70 : b/ S/78 : &/ 5/T8l 6/ 5/vq

* PHYSICAL DATA.

* MISC LLANFCU5 CATA9

* -S=C TICN LOC (,%FaCM l:BK LI( UPST) 30. so5. So5. * 50.
*SAMPLE S E 0TH (MET~rS) I 1. * 1 .0 * 1.0

* FIELD MZASUqFMENTS 999

* AT-.r TE.4D'ATUCE I D=G C)* 2(l.0 2e .0 27.0 *
*SP-c CJNDUCTAICL. FLO (UIAHO/CNI 25C)- 147. * 195. * 13b. * 130.
*CA~IDAT ION PF.OUCT ION PCOTENTIAL (MV) * 340 9 - 9 410 -

*DISSOLVED OXYGEN. ELECTRODE (MG/Lb 9.0 S .'s It & * .
*PH~ (SYD UNITS) * .03 7.93 * 7.82 7.30

* LA3CRATORY DATA 1

*CCLOR (PT-CO UNITS) * 31. * 16. * 36. * 44.
*TuZBIDITY. MACH TUPOIDIMErER (FTU) 4.30 0 3.03 6 .40 R .00
*TOTAL FILTESAOLE RESIDUE (MG/L) * 94. * 121. * 95. * 9).

*TCTAL NOWFILTERASLE RESIDUE (MG/L) 14I. * 12. * 12. * 2.

* ~CHEMICAL DATA Ss

* MINERALS AND METALS 99

ALKALINITY. TOTAL (MG CACO3/L) 61. * 93. * 55. S 4.
SULPATi. DISSOLVED (MG 304/L) 1 . *< 1. 2. 2.

*SLLFIDI:. TOTAL (MG S/Ll < 0.1 < 0.1 < 0.3 < 0.1

SION. DISSOLVED (Ur. FE/L) 90 * 90 * 150 * 260
* I~riN TCTAL (UG FE/Lb 350 1 60 * P '0 * 9sho
*MANGANESE. DISSOLVED (UG MN/L) < 50 < 50 < so 50 so

A ANC.A14-E. TOTAL (UG MN/LI J < 50 I C SU 50 < so5
*ZINC. TOTAL (UG ZN/LI 20 * 0 30 so5

NUTPIE .TS 59

*CAR33fl.., DISSOtVrC ORGANIC (MG C/Lb 7. < 6 . . * 6.
*CAPPON. TOTAL ORGANIC (MG C/LI ft. . 7. ON . a
*CAR3,ON DOXIDE (MG COZ/L) 1.1 * 2.3 1 .7 * 5.2

* ITQCGTN. TnTAL AMMONIA (MG N/LI 0.05 * 0.03 * 0.03 ' 0.31
*NITPOG= 4, NIR7ATE+NIT~z(YE 01G N/LI 4 0.2f * 0.42 * 0.&5 * 0..4
*NITPOGZN. TOTAL INCPGA'4IC (MG N/LI 0.31 * 0.45 * 0.48 * 0. 5

* PTt4GPNCSPmATF. DIS',CLVED 04G P/L) < 0.01 0.01 < 0.03 0.05
*P?-OCPHCOJu,. TnTAL (WGC P/LJ 0.3' 0.0'. 0.10 * 0.13

D- 10



I

TABLE D-2e

: STA-O, : STATI2,4 : STA'I , •
* PAqA ETEA NAME (UNITS) 1| 1 to

•• 6/ 5/A 1 6/ 6/T8 * / 6/'8

PHYSICA. DATA *o

MISC.LLAN"GUS DATA

-t_;CTION LCD.C (%rrCM R-3K LK UPST) so. 53. * 50.
SA3PL DLP'N (MET-QS) .3 * * 3.3

FIELD MEASUREMENTS

wAT-- TEMPSrATUCE (DEG C) 25.0 26.0 * 2C.O
5 EPE CIONDUCTANlCE. FLO (U AO/C'4 25C)- 115. 13.. * 321.

OXIDA-ION REDUCTION POTENTIAL (MV) .. * --

DISSOLVED OXYGEN. ELECTRODE 1MG/L) 6.n 1 .3 5.3
PH (STO UNITS) 7.33 7.5) 7

LABORATORY DATA

COLOR (PT-CO UNITS) s0. "35. 55.

TURBIDITY. HACH TUBIDIMETER (FTU) S.10 21.00 1 1.00
TOTAL FILTERASLE PESIUUE (MG/L) 93. a. 93.

* TOTAL NONFILTERABLE RESIDUE (MG/L) 17. 14. < < 10.

*CM:MICAL DATA 1

MINERALS AND METALS

ALKALINITY. TOTAL (MG CAC31L) .9. £2. * As.
SULFATE. DISSOLVED (iG SOA/L) 2. E. A.
SULFIDE. TOTAL (MG S/L) ( 0.1 < 0.1 < 0.1

IPON. DISSOLVED (UG FE/L) * 13 1 10

STf TCTAL (UG F-/LJ 1090 1200 * 1310
MANGANO.'SE. DISSOLVED (UG MN/L) s < 50 5 < 50

MANJGANESE. TOTAL lUG MN/L) < 50 90 120
Z.INC, TOTAL (UG ZN/L) &U * £3 & A0

NUTRIENTS C

CAkSON. DISSOLVED ' RGANIC (MG C/L) < 6. * 5. 6.
CARSON. T)TAL OPG4'4I1C (MG C/L) 6 . 6. a.
CAk3U.N DIOXIDE (MG CO2/LI .7 2.5 3.A

NITROGEN. TOTAL AMMONIA (MG ti/L) 0.0-
1  

0.13 * 0.11

NITPDvF tA. NITPATENIT.XTE (MG N/iL) 0.5 F1 0.31 J.30
h ITROGEN. TUTAL INCAGANIC (MG N/Li 0.67 0.A1 - a.41

rTH3PHOSPHATF. OISSfnLVED (MG P/Li 0.06 (0.01 - (0.01
FH G3PHDUs TOTAL (MG P/Ll 0.12 0.12 

•  
0.19
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TABLE D-3a

C 1. I's.- ( ' ' AC- -' -Z .ti ' * VL

': -- U~ -Y A L '7~ -- U~t

--- --- -- --- --- -- --- --- --Grab -Samples - - - - --- - - -- - - -- -- -

* '/1 /7.1 -/1 .17-1 : / / /,/

* ~ H I.$VCAI O'r.14

.1 'L L Aft'!UL C; T~A SS

*L 4

C S- V-*; - ' i(F . C~ T-2, L( *)'/) q; 7J 3 ~ O 0

CC 30. "0.5

;Z- I' . .%'. TU;E, (uA=11'/C. ?(*T . 7 . 4 . * n.0 12 0

* LTA NOX A7V' z F~u~!' AO T- ZA CZy *. -U * */ -I <-to

A IS- KIS T Y U.' T AI 0r C*2JL 1. 7.0 * ',

I 1 4.Ar-. 11 T AL ; .. 1A ~U ) f. 9O 611 0 1 13 * 12.

M ?~ALr4'S. D3J 1 7FSOL~ V ES1D3 I UG P /L < 1;0 < so <0 1 1 20

* C T"IAL (UG'I ; S 5 8*2

* A.S',L'JI T4L L ('1 CAC ZN /L) 2 , 503* '.) *

* SL )(.. tfLy A -*;' A W. /L) 0 . 3.0. 1%'. 4

*T #.! IT!r~ (~. (M' 3/L * 0.1 5 0.11 1 . .
T; INC 64, 1 4 ( N5.1R . -3 1

T* _- <r~N 0:S''LE 01S 0/L * 0 ( S< ~ 0
* ~ ~ ~ ~ ~ - T1FLV. W.TA (P;l.tA* eo * 63 * *IJ *

*~ ~ L 01S i-*V50 aLU 0NL * 4 0 1 0 ~ 2
- --- - --- --- ---- - --- -- -- --- -- - - -- --- --

* ~ C~A lU ~~L? 35 * 33 3.D * 212



TABLE D-3b

V 4. A I?~ Q' N* jI 5' ) 0 I' ,
* * 7/1 /70 * /2J.-J, '2~~

* ~ 4N IUS CA'.A

LI l C;!.T

De .7 - 5

WAbT'.; rT!40rA4U: (O.G cI* 2. 2A.i 2
* &ZC' 4'.WTA'JC ' -. FL2 (U *I/C! 21if 7a. 77. *
* ~''1.NrECCTIIN PC.T 'JT1AL ('AV) -- . -- 41 0I 0

*LIS-LVcD r.XvfSN. ELC9 (1G/L) 7. 6.0 '. , ;. 3
*Pt- (IC U ITS) * 7.53 * 7.I 11.. * '2

* LA00QAPnFY DATA

*CCLCP (PT-Cn UNITS) 4 2. * 5. 3Q. * 2~
U TUC,1CITY. MACHl T9Ij4ZTs C('.Ul 22.03 *17.03 5 .,-0 7 eS.

*TCTAL FIL!FIAnL- RESIDUE (*G/L) & A. * b5. * 63. * A3.

*TC'AL Nc~lr1LTIFAC-L- r!IIU=- 016/L1.) 27. < 10. < 10. < 10i.

CHEMICAL DATA

SMltIE~rA&1 ANDO METALS C1

*ALCKAL;fITY. TOTAL (MG3 CAC03/L) Q 21. * 23. 2.

I SU C~ ISS2LV) (PIG S'34/L) . * 6 . * -

SL.LF Dr n~
T

AL Rt-Or S/LI < 0.1 < 0.1 < 0.1 < 0.1

C gIrN. OISSCLVI'D WUC FF/L) f, 0 70 f (') $* 3
IFCIN. TOTAL (rG F/L) I I1- & 653 303 ) 5)3
M*NGA!JES,. DISSOLVED, RUG 'W/L < 50 < so0 < 5) < .33

MAtJSAN 5:. TOTAL (UG '.t/L) * 10 * 73 to too*20
ZINC. TOTAL RUG ZN/LI 30 * 3 30

*CACP3*. D!SVCLW'D O"GA'JIC 1"-; C/LI 6 < 5.*
C.%rnf(,J. TITAL c *A)'I.!C (M.a C/LI 6. * S. S . !*

*CAF.5JF' DP'2X(DE7 01G CO/L) 1.2 3.1 2." 2.q

NIT)G :N. "YCAL A'Ah;rP.: A ("U J/LI 0 .. jn 0.0, 0.3) 0* )
TZ- .1.PIT LTF+N1 IT-- I 'a/LI * .j- 0.11 * 0.1' 1 3. 12

IT 'N . 7')*L 114CPR "IC 1 N/L -.' 3. 1 7 a.5 .- It

* THM,75h-AT . (I 5rZ.7 1 'G P/LI < 0.01 < 0.2 )I <0.01 *<0.12I
PI Ct-n ,421U. TTL ('o 'L . .3. 0.,.)n

D- 13



TABLE D-3c

* C~.4Y-!CAL )A.'A*..

0* .ST 9.T)' . 9

* y rZT CQA-':qC r& DATA. ~ * '. * 0 SO ~

*T-'1 ~lVJ)N rILTEN.SL LFCTSn.J (M:-/L) * 1 1. Z <. 1 1* .

* LA~1 CHEMICAL DAAT

t.11C AL I IT 0L~ (MG~L C03/L) * 3 *5. 2 5. *

SL F . . .- 9AL ( .SLJ< 0 1 < 0 1c0 1a

* T N: NJNS'1LTV1A6L fur /L) /L too 1. * 21TT 4. .U .- .C 10 6

C* ""14 I '1S'1 Tt EMG;rl S flI./ 4. C/. 6: '.

* SA1J. :TALV (MG, SC/L 2 .1 2 . .3 * ).1

(-C. 24 ~CF~L ':/L 0. 352 0 00 1.1
T* .4f7;:T~ ISL~ T-C ('/I N/ 1 0 U. Ol OSQ. 0. 53 *

*f - A .N: 3 - ' l ( - - ./ L 0 . 3 . 0I . 1
L7~ iA .~'A T.4 J.NL * 0 <* ) 1 1 0~ 110

T ?!IIT;L U A LI */ ~0 2) 1 0 - 1

- - ------ ------ ------ 1 
------ ------ ------

S

* . * D 14



TABLE D-3d

------------------------------------ ---------- ---------- ----------

----------------------------------------------------------

X - I SA, ' C-1. L i ; '

l* .NUC ,C j .'2 C 0

Z ~-L0:T1-PT C4t '' -2 L. di..T * . ' '3. 1 ~ . l

* CA FL T CAPL SRT4-gl- *IiL * ~ .4 '

* nA NP.CTL~LH P=S*~ (~IUE M ('A.) < Ia * 3. 13~. < 1').

ALKAIN.TZIi C!TY;E1A. ('IV) *'I CACOJ/ 33. 32- 3'
*'1A (*1 < 0. < ! S .

-lC.N.I~: "xY.;~I4 (U (4u/LI 54 67 * 3.3 *
NG*-x riSOVE ((T0 UNITS) < s * '.3 < soq~ < so

* ! C TO i. 3. *3I'j

* Z q,-'L (DT''3 V~ 7F-GJt' l: (t*; 2.L S 63 * . 6.

r ~AL TZL7C" lL~ 0 R6;-ICU (041, /L) S ~ * 6. . S. * .

C 7'TA tC' o lD'YLEA3~1:IU AL (M (0/L 0. 1 3. * 13 0.2

-14 ?'.1CA DT a of01

r . -IT 7SC r 4 /

C LD~'IY Sr ' & G D CI!CSL '3 t* P/ < . 3 0 2. 0. ')1
SuLl7. 1 L ("r, P~/L) 1 . 1. 0.0 0. 3*

* SI.LFL~.T~TL(MG Sj'I * ( 03 ' < O. * 0. * ~#
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



TABLE D-3e

--- ---- ----- --. .---- -- ---- - --
T/ I

* !A * I' I *

PHY.KIC L :;AT.%

* - . .".-, 9~ ,. -'- K ,'T)? . . 0 J

* p 9 .U 0 9) * ' ? q q eO *=

* L) (-CLC (U~'~-KLI US) J. * 53. ' 0. * '
* - )T *H HI" *=T |=T:.j *0 .j * 1*0 * '.0

OHmI LLATA

F F! -L-, TA-r.-w-fT7...

AT- 4 LX o r o Tu"rL (S D c2 .* g 31.) *
t,'-c T FLO' (U',-C'/Cl /L IC I . ' O2 i * 0. *

X I. T1 .J LV T i I2 -/L)v • 4 <t0 I f A 30 * 36

I* t 0 * U F-.a 0 93 0 2

* 31S - L'X:s. N. !fctTAL ('t UG/LL 3. 9.0 3.
'  

* 5
p l. (rT uTL * 5.3)*)200 ! 5.00 20

L LA!C'Oc DATA.

"L'kU (PT-CCArj1I ) j 1. 20. T'.
* U1 .,,I .TV- "ACH V" .i=T | ('TU*-, 2L.* * 3;01 5;50
TrIAL FIL x:AeLZ ('ES IU L.) G/. / 12. 1 9. Z.

"TCTAL NON -'E F4 -'L5 S3, (MG/L 1* - 0). 0C 0. 1).

* r~1HE9SICAL L'ATA 9*

A4IEPALS AND McSTALS

ALKALI4 '.Y. TOTAL (MGCAcr3/LI * Z 91. 63. * 63.
LLAT SLV' 1/L ) 2.I2.D-1
* ~ 0 L')' TAL <'' /L U.1 0.1 < 0.1 < I .

Sk* I D 9T S/L

*~~~~~ ~~ <~.S~f 0 ~L 0 *C5 50 < so5
F 7~N. Tr"AL (uG FIL) * 0 < t5 sl 00 < .20

*MAI.r.AN!.:. !DtSS LV) (UG MN/LI QO so* C . 50 -so 5

**TOT AL I lj MN/L) 210 < 50 * 1:0 120
*zi~Nc. TQTA5L (1, . 799/LI 20 20 a 3 20

* NUTF!T I -- N T

C /" ? .1 -Z'L V -D CG ! (.'- C/LI 4. F * * 8

~ D)D. V'i, C0E LI * .2 * 2-2 0.3 1.

-1 G1' N. -:-,L Al,'i39J!A NA.'/LI 0. 0.1 . 0.0' 0.3a'
*r-. m. IT; AT

5 
,'IfTAIT- 1-4:. :9J/LI 0:..~ 0:~ -, ():;1&0

*: c.A. ' ~lfI,JFrCfl 1 N'4 J/L) 3.- 0 U j a 331 * 0.:

* ~ ~ ~ ~ Vr (ml *~ ~v~ ~ P/LI )) O <A <0? <):31*).2

L 0 0

D- 16



TABLE D-3f

*~~~- 1 ;T '1; A 'T IT!, * ).l!i

* ~nHY13CLL DCAA*

W I ;C'LL'J'u~l~ C,AT. *.

x - -:CT ! 3'sI . I F'P -f',K LK tin iT ~ 0 1 50. 753~. 5.
* ,A-PL -' D P'N ('I., T., * i. . 1.0 I'

* ' C JU At-CE. FL (U:;-'/CN -1~ I . * 12-. * 120 . 1 20.
* OXZDATI ,tUC-Ir'j PC.T NTIAL (4V) - . - , -

* OILV'D 'XYr.EN. CLr-C'RCD= ('AG/LI § . .
a$. (S-0UNITS) I .. *A * 7!;l

* LA60RATOF-Y DATA....

r CLnR' (PT-CC JNI'S) 2' . * 2&. 3-3.*
iU mI Y H HTUCIMT* FU 3.600 A. .0 * .0 *

*TCTAL FILTECAbLE Ff:SIVU=- ("G/L) tA. . 71. * 11

*TCAL N0JVIL7EPA53.Z RE33)UT (MG/L) *< 10. *< 10. * 10. * 13.

* ~CHEMICAL DATA C

* 4INERALS AND METALS CC

*ALKALINITY , TTAL(G CACCJ/L) * 51. * 50. & 3. 3
* uLPATE: D1SSLV IM S34/L.) 0 1. * 2. * P. *
*SULFIDi 0 JAL (MG S/LI < 0.1 < 0.1 < 3 .1 < a.1

* pcN. !)ISCV D UGFT/L) 60 * 7.) *c sl (5
19ION. TOTAL (UrG MOIL) 4A f. 53 *t 6s')
M MANGAN-SF. DISSOLVED (UG MN/LI 50 < so0 50 < -so0

*MAtJGAtjS. 'It'AL LUG "-N/L) 111 < 0 50 160 * Ivo
*ZItNZ. TO)TAL (UG ZtJPL3 1 30 30 10 * 30

C* -11 ' 3P SCL.V .,CPG4NIC (.14G) C/L I * A. * . * 5. * 4.
*CAL83N. T')TAL OaG 141C (MAG C/LI A. * 5. 4 . * 5.
ci.~00r. v1'JxmE (MI. Crl2/L) * 2-2 * 2.7 2.0 * 3.65

* ~ T2TIL A."CN1,It. J/L) 0.00 * 0.3 *) On~ 0.10
* 4 !1 T: GiZ . . r.A + N I .C ( 4 N/L) 0.7 * -t. 7 0.12 * 0.1,

N NTP..G -N . TCITAL xhao P..:'dC (%IC. N/LI 0.e *~ 0..-7 * 0.21 0* "

Zr;T DTZ3.jXVO (M. "/L) 0 .03 0.14 e <.03 < 0.)1
* FI~C)~.TrTAL L P/LI 03 .2 .' * 02

I <0. I J I 0 . r12
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TABLE D-4a

s* t AKE lE'I1M4L E wATTO 3UAL I TV MA-44r1tN I STVOY S

C OFC C o L*,G I*V X ; (C,'NT AACT flAC. J I-7:3-C-,io 0 I-ASE 1. CYCLL 4

WATEP QUALITY SAMPLING .kESILL1

Grab Samples

*STATILN ; .. Al I rN* STATint. *STATIU;N
* PArArTEA PJA:A[: (UtIIT$I * 3 0 * 02 3 4

* i773 * /17/? 91C77 1/7/71 1 /17/7A*

* PHYSICAL DATA

* MISrELLANECU3 DATA

*X-SECTION LOC (%F-r.. R0.( LI( UPSTI so5. * bO. * 50. 50s.
*SA','LC lE IH (-ETErSI 1. 3 1.0 1 .0 1 3

* FI~LD MEASUPMNTr.

w ATFP TCYm-gArTJP (CF., C) * 28.0 * 28.0 * 28.0 * 2a.5
SDEC CMLTAF.FLO IUH/P E1 7. * 75. * 75. * 90.

n x1nATIn1N RFCJCT ICN P-TENTIAL (MVI - C -- * - a

D ISSOLvEDOXYGFN. ELECTRODr (MG/L) 7.0 6 7.5 7.8 7.1
*PH (SYC U4IlTSJ 6.90 # 7.10 * 7.10 * 7.10

* LABORATORY DATA

*CCTLCP (PT-CO UNITS) 47A. * 55. 50. SS5.
* UPOIfCITY HACH TUkBIDIMFTER (P7(J) * 6.;%0 * 5.50 5.;3f 5.60
*TO7A L F IL;EPAiL E RESIDUE (MG /L 1 59. * 6. S 2 * 5.

*TCTAL NONrILTEPAILE rtSIDUE (MG/L) 14. * 1. 14. * 22. .

* ~CHEMICAL DATA CC

* MINERALS AND METALS C

*ALKALINITY- TCTAL (MG CACOJ/L) 18 15 7. 0 17. 20.
*CHLCRIr IMGSCL/LI * . . * 4. C .
*SULFA E. DISSELVEC (MZ; S04/L) S: 6. 0 5.a .

*SULFIDC. TOTAL 04G S/LI C 0.1 < 0.1 < 0.1 < 0.1
*CALC I U!.TOTAL (M(. CA/LI) * .1 2 6.0 6: 5. ).
m ATToNEsS TOTAL (MG CACO.3,/L) 21:9 7 273 * 23.:6 30.9

IPCN. DIS'OLVED IuC FE/LI 90 * 90 < 50 .0

*IPCN. TCTAL 'J.FE/LI 1 780 * 950 * 860 * 970
*MAGNESIUJM. TOTAL (MG MG/LI * 2.8 * 3.0 2 2A * 3.q

MANrANESE. DISSOLVrD (TiC NN/LI < so 50 c 50 < SO I 50 CS
MA'IGAF.FSE: TOTAL (UG MN/LI 130O 140 120 4 15
POIAS;SIUM. TOTAL I MG K /LI 1.6 1 .6 * 1.6 3 .6

Stf~1uw. TOTAL (MG NA/LI 4.37 * 4.27 4.A37 * 5.93
ZINC. TrOTAL (TC. ZN/LI 30 * 20 * 70 20

* NUT'1OTTS *CC

CArICN. DI7-SOLVEO CPGANIC (MG C/LI < Ca. * 5. < a . 7.
*CMr.'C,.. TC'IAL OPGANIC (MG. C/LI S . C 5. * 505 1[0 ~3 IDE (-G C02/L) 4.2 * 2.; 2.5; * 2.

* TrnCGENC TrTAL AMMENIA IMG N/LI 0 0.5 * 03 .1 * 009
*NT(C,.NITrATF7+NITRITE I G N/LI) 0.11 0.34 * .2 0 0.
7; TCG-U. T ,T AL I N CGAN.I C (MG. N/LI 0.20 * 0.24 * 0.23 02

PTROGE;;: TOTAL KJELDAHL (M4G N/LI * .- 0.5 0 0.5 * 0.5
N TcrOGUJ TO TAL O-IGANIC WM. N/LI 0.4 * 0.4 9 0.4 * 0.4
P41lr'CGrN, TOTAL (MPG K/LI 1 0.6 * 0.6 * 0.6 * 0.6

*CIT l-'PH- rtiAT r; nisR LVLO (1MG P/LI < 0:153 < 3:03 *c aSd 0.01
*FHGSPH:IEU;,. TU)TAL (f*G '/L a a~s 0 o0%) a 0CHI 0.05

----------------- ------ ---- -- ---
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TABLE D-4b

* SAT~lN* AT3.TATInTNl *STATI!I.
* !PArA?:rTER NAME (JNITS) t 05 * 0'. * 07 * 07
* 81/7/70 : 8/17/le N/If./7l : 5/1C/71

PHYiSICAL DATA .

MISCELLANEOUS DATA

X-SrCT|rN LOC (FrTS4M -lK LK UPST) 1 50. 10. 20. * 0.
SAVLF f'E.TH (METiSI , 1.3 1. 7.

FIELD M-ASUPE rMF.NTw 
-

VIATP TCTEMEFIATUnE (DOG C) 29.0 * 2q9.0 2. 2c.0

SSPEC crNDUCTANCE. FLO (0IHC/CM 2SCII ea. eb. 90. 90.
OXIDATION PFDUCTICN PnTENTIAL (MV) .-- -- 3023 3n0

DISSCrLvLt OXYGEN. ELECTR.OE (MG/L) 7.0 6.9 7.0 6.'
P (STD u NTS) 7.13 7..0 7.20 7.02

LA8ORATORY DATA

CCLOR (PT-CO UNITS) 55. 50. 55. 50.
upnl|iyy. HACH TUREIIMETER (FTU) 9.30 5.40 13.00 16.00

TCTAL FILTERABLE RESIDUE (MG/LI 49. 52. 70. 75.

TOTAL NONFILTESRADLE RESIDUE IMG/L) 19. i.7. 1.

CHEMICAL DATA

MINERALS AD METALS

ALKALINITY. TrlTAL (MG CACn3/L) 20. 21. 21. 22.

CHLrIDC (MG CL/L) 4. 4. 4. 4.
SULFATE, DISSO"LVrD (MG SO4A/L) 7. 6. 6. 6.

SULFIDE. TCTAL (MG S/L) < 0.1 < 0.1 < 0.1 < 0.1

CALCIUM. Tr.TAL (MG CA/L) 4.3 4.3 7.4 7.9
HARDNESS. TOTAL (MG CAC03/Lt 27.-3 14.7 28.6 30.3

IRON. OIS-;OLVCD (UG FE/L) 50 50 140 120
Infi. TOTAL (LG FE/L) 1110 1000 930 2120
MAGNESIUM. TOTAL (MG MG/LI 4.1 1.0 P.5 2.6

MANGANFSE. DISSELVFC (UG MN/L) 50 50 < 50 < 50
MANGANEGE TOTAL IUG MN/L) 160 130 80 90
PCTASSluM. TOTAL (MG K/L) 1.6 1.7 1.6 * 1.4

SOfIUM. TOTAL (MG NA/L) 5.23 5.07 5.07 5.20
ZINC. TOTAL (UG ZN/L) 12 10 10 10

* UTPIENTS

-rAflPCN. DISSCLVFD OPGANIC (%IG C/L) < 6. 5. < 7. < 7.

CAALCk. TqTAL ORGANIC (a4 C/LI 5. 6. 6. f 6.
CARfCh DIOXIDF (MG CC2/LI 2.9 2.5 2.5 2.4

N IT-CGU-. TOTAL AMMONIA (MG N/LI 0.16 0.05 3.5 0.04
N* IT/OGE'J. PJITATr#NITDITV (MG NL) 1 0.11 0.30 * .13 0.16
NITRCGFN. TOTAL INORGAtJIC (MG ./LI 0.17 * 0.35 0.23 01.

KI TOG-rN. TOTAL KJELA HL (MG N/LI 0.5 0.6 0.5 0.5

NITRCGEN. TOTAL OrGANIC (!4G N/L ' 0.4 0.6 0.5 * 0.5
NITRCGEN. TOTAL (MG N/LI 0.6 0.9 0.7 0.7

CpTiirI4(:.'IiAT-. DI5CLVE'") (MG P/L) 0.03 (0.01 0.02 <3.01
PHCSPHCP-US, TCIAL (PG P/L) 0.05 * 0. 0.0% 0.05

~~~- ---------- - - - - ---
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TABLE D-4c

. . .. .. .. .. .. ... .. .. . . .. .. T . . . . .. . . . . .T . . . . .. T . ... .

, STAIICN ; TAIIC,". 7 1 TATICN * STAT I N
S 'Ak AM'ETZ

Q 
NAME (UNITS) * 01J 0 9 09 * 10

* . I 8/aC/? * 8/IL/Te i t/I5/157

PH.'W'ICAL DATA

MIsCrLLANLOUS DATI

X-S-CTI'N LnC (cFr i P-K.- LK UPST) 50. 50. 53. 50.

SAMPLE OE , TH IM.TTp3) 1.0 1.3 1l.0 1.0

FirLD MEASUREMENT,

WAIER TF.CIFPATURE (DES C) 28.5 29.0 -- 30.0
SRFC CElNCTANCV FLE I MUm-./C

v 
2S-C) 85. 85. ---- 77.

*x OIDATI N REDuCTION POTENTIAL (4V) 443 *to ....

DISSOLVD rXYGFN. FLECTROnC (MG/L) 6.6 7. * -- **
PH (SID UNITS) 7.63 8.00 ---- 7.90

LAVORA7DRY DATA

CCLCr (PT-CC UNITS) 6. 55. 55. 48.
TUk[IDITY. HACH TURSInIMETEq (FTU) 16.00 13.00 14.00 15.00

TOTAL FILTERAOLE RESIDUE (MG/L) 65. 60. 65. 57.

ICTAL NONOILTERABLE AESIDUF (MG/L) 17. 13. 13. < 10.

CHEMICAL DATA

MINERALS AND METALS

ALKALINITY. Tt7AL IMG CACO3/L) 22. 21. 21. 19.
CHLCRIDE (MG CL/LI 4. 4. 4. 4.

SULrATE. DISSOLVED (MG S04/L) S. 6. 5. 5.

SLLrIOE. TOTAL (MG S/L) < 0.1 < 0.1 < 0:1 < 0.1
CALCIUM. TOTAL (MG CA/L) 4.4 7.3 6 6 5.2
HAPONESS. TOTAL (MG CACr3/L) 22.9 29.2 19.0 26.0

lON. DISSCLVED (UG FE/L) 170 140 le0 0
IP.N. TCIAL (UG FE/L) 730 * 1230 1210 770

MAGNESIUM. TOTAL (MG MG/L) 2.9 2.7 2.7 3.2

MANGANESF. DISSrLVED (UG *4N/LI < 50 < 50 < 50 < 50
MANGANESE. TOTAL (UG MN/L) 123 "70 90 so

POTAS3IU1M. TOTAL (MG K/L) 1.4 1.a 1.4 1.6

S'DIL4. 71741. (MG NA/L) 5.20 4.27 3.07 4*33
ZINC. TCOTAL (UG ZN/L) 10 20 < 10 < 10

NUTRIENTS

CAR3CN. CISSCLVEI) OrGANIC (m, C/L) < 8. 5, * . < 7.
(AFI3NCI. T'TAL OFrGANIC (MG C/L) 6. F*. 6. e.
CAPCN DI3X IDE (MG C02/L ) 10 * 0.4 3.0 0.4

PSITpCOrN. TOTAL AMMONIA (MG N/L) 0.07 <0.01 0.07 0.03
NITROGEJ. NIT;ATLANITPITE 1%1(' N/L) 0.113 0.10 0.14 0.03
NITPUGL!.. TOTAL INORGANIC (MG N/L) 0.25 (0.11 3.1b 0.06

ITRCGFN, TOTAL KJFLCAHL (4C N/L) 0.5 0.5 0.5 0.5

NITRCGrt.. TOTAL O(S..AKIC IMG N/L) 0.4 > 0.5 0.% 0.5
fITRLGFN. TGTAL (MG N/IL) 0.? 0. 0.6 0.5

O FT Pr"HrlATr. DISSCLVFD (MG P/LI <0.31 0.C3 <J.01 <J.01

SPt-CS.PHUU. TITAL (MG P/LI* 0.04 * . * 0.E *b -. 06

- --------------- - ----------------------------------- -
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TABLE D-4d

. STAT ION "STATION " ST%,,' * STTI?.
* PAPAMET-rR NAE (UNITS) i t * 11 1 3 13
* i 8/lb/ta * 0/I /75 81'/71 ! 3/1 /73

PHYSICAL DATA

MISCELLANrnUS DATA

X-S-CTICK LOC (.FGI . P-OK LK UPST) 1 20. 40. 72,.
SAMPLF DEPTH (MrTE9-5) 1.0 5.0 * 06 1.0

FIELD MEA3UREMrNT%

* ATEP TEM-)EVATURE (DEG C) 30.0 2e.0 --- 30.3
S"EC CLDUCTAriCE. FLD (U'4ii0/Cl4 2!C)' 143. 130* 1-- 3).
OXIDATION REDUCTIUN PCTENTIAL (MV) 333 360 -- 330

DISSCLVED fXYGEN. ELECTRODE (MG/L) 8.8 6.8 1-- I0.4
PH ISTD UNITS) 9.10 7.60 * --- 9.00

LA'nRATGRY DATA
COLOR (PT-CD UNITS) 130. 55. 7. 21.

TURBIDITY. HACH TUkRIDIMETEP (FTU) e.50 *17.03 0.75 6.30
TOTAL FILTERAaLE RESIDUF (MG/L) 62. 60. SC. * 7.

TCTAL NONFILTERABLE RESIDUE (MG/L) 1 (0. < 10. < IC. < 10.

CHEMICAL DATA

MINEAALS AND METALS

ALKALIPITY. TOTAL (MG CACO3/L) 29. 20. 32. 45.
CHLORIDE (MG CL/LI . A. : 3.
SULFATE. DISSCLVE

, 
(MG SOA/L) 5. 5. * 1. 2.

SULFIDE. TOTAL (MG S/L) < 0.1 < C.1 < 0.1 < 0.1
CALCIUM. TOTAL (MG CA/LI) 5.2 a 0 9.6 ?3.
HARDNESS. TOTAL (MG CAC'13/L) 22.*€2 23.2 24.6 1.4

IfECN. DISOGLVEr- (UG FE/L) 70 120 < 50 < 50
IRCLt. TOTAL (UG FE/L) 4:0 1220 90 220
MAGNESIUm. TOTAL (MG MG/L) 2.4 2.7 0.? 3.5

MANGANESE. DISSOLVrO (UG MN/L) < 50 < 50 < 50 < 50
MANGANESE. TOTAL (UG MN/L) 0 180 < 50 < 50
POTASSIUM. TOTAL (MG K/L) 1.3 1.6 < 0.1 0.9"

SOIUM, TOTAL (MG NA/L) 8.00 4 .7 1.15 3.13
ZINC. TOTAL (UG ZN/L) 10 * 10 < I a 10

NUTPIENTS

CAPOCN. CISSOLVED FGAIIC (A(', C/L) 6. 6. < 2. < A.
CAR'tFa, TOTAL CRGAN.IC (MG C/L) 7. 7. 7. 7.
CARJON OIAXID.' (MG CG2/L) < 0.1 0. 0.3 < ).I

NITPrOGN. TrTAL AMVCIKIA (M:; '4/L) <0.01 <0.01 .03 <(0.01
K ITflCG ,: , NITF-ATL'"-IIT'ITE (MG N/L) 0.00 0.12 <3.01 0.14
NTITr.Cc.Eh TTAL INCAGANIC (M-3 P/L) * .11 (0.13 <3. 0;? 0.34

NITrOGrN. TCTAL KJELDAHL PIG N/L) 0. 5 0.3 0. 0.6
NITRCGF-I TOTAL ORGANIC (IMG N/L) > 0.5 > 0.3 0.4 > 0.6
N|TrCGLN. TOTAL IMG N/L 1 0.6 0.4 < 0.8 0.7

C"THOPOHOSPHATF. DISSCLVe3 (MG 0/LI 0.01 0.01 <0.01 0.07
PHOSPmORUO. TOTAL (MG P/L) 0.06 0.0b 0.03 3o.;5
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TABLE D-4e

A . 1 C. K 7AII.
*~~~ STTO T %TIJ T T%3:N ST AT I N

* PAAA-EICP NAME (UJN11OI 1 3 3 30 1 5
R/ 14 ~ / 7 a/ lb/, Fe 8/14/79 *i '31 4/71

* PHYSICAL nATA *

* MISCELL.ANOOLS DATA **

*X-SECT31rN Lnc ITFrEm P--lK LK UPST3 53 50. * 3. S.
*SAMPLE DEPTH (MF~t.AS) . 1.3 * 1. 'p

* FIELD MCASUAEWrNT7,

*WATCRCTEMI~rRATU, F ( rFG CI )m 21.3 27.5! 30.0 1 21.05* SrEC CD'"! C 7ANC . rL D I U-AHOC ISI t~3 * 27 13. 1 B03
O XIDATION~ r-EUClIION POTEN.TIAL (-V) 340 * - * 20 * 380

*DIScSOLVEDOXYSFN, ELECTRODE IMG/LI 7.6 0 5.51 10.13 1 6.4
*PH ($TO U11.TSI 8.21 7.03) 9 .0c 7.43

* LABORPATORY DATA

*CCLOPr I(PT-CL' UNITS) 21. * go. * 36. * 36.
7 uOFnlOITv HAH TU00IDIMETEP (FTUI 3.50 *17.00 *16.003 11.00

*TC7AL FILTEHACLE RES I lUE (AG/I.) * 76. * 94. * 71. U 74.

TOTAL NONFILYFRABLE RFSIDUS (MG/LI *< 10. *< 10. *< 10. * 14.

CHEMICAL DATA*

* MINERALS AND ME7ALS

*ALKALPk[T'. TOTAL 1416 CACn3/L) 6 48. 4.42.
CHLCRI)F fM CL/LI * . U 4. 4. 4.
*SULFAIF., DISSULVED (MG SnA/L) 1. * 3. *(1. * 2.

*SULFIDE. TOTAL (MG S/LI < 0.1 * < 0.1 *< 0.1 < 0.1
*CALCIUV. TQTAL (MG CA/LI 13.6 0 13.7 to 10k 10.4
*HAFONE3S. TOTAL (MG CACOTi/LI 43.5 * 3;. 4 S 7.5 * 56.1

*IpON. OIOSOLVFD (U0 FE/LI < so0 200 * 90 * 120
* lON. TOTAL (UG FE/L) 400 * 730 * 4scG 1390
*MAGNESIUm. TCTAL (MG MS/ILI 3.6 1 .2 * 7.5 * 7.3

*MANGANESE. DISSOLVED (UG MN/LI < so 50 < 50 < so 50 S
*MANGANESE. TOTAL (06 M4N/L I < 0 50 * < 50 * 60 4 90
*PCJ'ASSIUM. TOTAL (MG K/LI * .9 * 0.6 1 1.1 * 1.1

*SODIUM. TOTAL (MG NA/LI 3.07 * 145 * 3.27 * 3.27
71ZNC. TOTAL (UC; ZN/LI * 0 < to0 10 *< 13

* NUT FI E1T S ...

CAt-''Cf.. DISSOLVEV OPGANJIC (MAG C/LI 4. *< 5. 6 . * 7.
*CAr'ICP,. TCTAL LOGANIC (MG C/LI 6. * 3. * 7. * 7.
*CAF'nON IX ID. ( M COO/-L) 0.' . 0.3 3.3

NITV OGO'N . TOTAL AR'ACNIA (V-. N/LI 0.0'33 0.03 0<0.c3 * 0.04
*NI1 7".CON. NIIPATE+r.171?TF. (147, N/LI 0.?3 u07 4 0.37 * 0.42

N3IPLSEN. ICTAL INr.PGANIC (MG N/LI 0.2f * 0.313 <0.3i 0.4t.

NITN OGE... TOT AL KJ=LD-L ('Ar N/L I 0.5 * .5 1.7 * 0.4
tJITPCG:',. TOTAL OrGANIC W(1, (/LI * 00 * 0.5 *> 1).7 0.
N1T

0
0601.. TOTAL (MG N/L o: 0. * 06 1:31 * 9.1

COOT,.Cr-t.;SI'NAT r. DISEELVEO (MG P/LI (3030 * <0.01 * 0:0! 0 0.1
PkICSPHC ui,. T7CAL (MPG P /LI 0.0 0.04 0.07 * 0.07

----------- --------------- --------- - -----------------
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TABLE D-4f

**STTON i TA CN P * ST AT I. S TAYif;
* PARAMELTCR NAME (UNITS) I b I? I I 3

: *4'/14/ * e.-14/71 S/IE6/7n 9 /16/71

* PHYSICAL DATA

* MISCELLANCCUS t)ATA

*X-SECTItJN LOC (%FP.CM P-nK LK UPST) * 53. ' c. so5. * 50.
*SAMflLC OEPT1l (vETrF4Sb 1.0 1.0 * 1. 1.0

* FIELC M!ASUREMENTS

* ATR F0Tr D C* 28.0f 28.0? 29.0o 29.
*SPC C CN~m'C T ANC F FLC tU4t-r/C'4 2-5C1* I0V 0. * 15. * 1
*OXcIDATION nrEuCT IN POTENTIAL (MV) -- --

*DISSOLVED OXYGEN. ELECTRODE (MG/Ll 6.P 6.& 8.3 7.5
P PH (STD ttIITSJ 7.40 * 6.90 V .50 * 7.10

* LADORATOPY DATA..

*COLOK (P1-CO UNITS) 6 0. 6 0. * 32. * 30.
*TURDIDXTY. MACH TURSIDIMETFR (FTUl 12.30 *11.00 5 10.00 * 8.60

TCTAL FILTERAW..E RESIDUE (MG/L) 63. * 8. 6e. * 57.

ICTAL NOW VlLTERABLE PtSmDU' (MG/L) It( 10. * 27. < 10I. * 10.

CHEMICAL DATA SS

MINERALS AND METALS

ALKALINITY. TOTAL (MG CACO3/Lf * 2. * 25. * 33. * 38.
CHLORIDE ( 4G CL/LI 4 . * . A . * .
SULFATE. DISSOLVED (M. S04/L) * 3. * 2. * 5. * .

*SULFIrE. TOTAL (MG S/LI c (0.1 < (0.1 < (0. < (0.1
CALCIUM. TOTAL (MG CA/L) 6.8 6.2 * 13.0 * 15.3
HAI'DNESS, TOTAL (MG CACO3/Ll 22.4 22.1 4 2.8 A 8.0a

IRON. f3IS3O'LVCD (UG FE/L) t 51 4 20 * 70 < ( 50
*IRON. TOTAL lUG FE/LI * ?53 2040 * 7t,3 * 650
*MAGNESIUM. TOTAL 04G 'AG/LI 1.6 1 1. (1~ 2.5 7 .13

MANGANE-E. DISSCLVEC (UG MN/LI < s0 < soQ < so < S0

MANGAI.EZ TCTAL (UG MN/LI go0 260 * 90 * 100
*PCIASSICUM. TOTAL (MG K/LI 1 1.1 1 .2 1.1 1 .1

SODIUM. TOTAL (MG NA/I) * 3.30 3.30 * 3.87 * 3.5-3
*ZINC. TOTAL (UG Z?4/L) 20 * 30 1 3 23

S NUTRIENTS **.

CARlrN: DISSG3LVrD OPGANIC (M C/L) a . . * 6. S .
CAPFIC.N T07AL IR9GANIC (M5l C/LI S . * 8. 1' 5
CAR.3CN OInAIrOL (MG C0?/L) * 1.9 * 5.8 1 ~ 5.6

NITf4OGCN. TOTAL AN9AONIA (MAG N/LI 0.03 * 0.02 * 0.05 * 0.09
K 1Tr'OGEN. NI7PATL+N1I Tr-T (4IG N/Lb 0:29 J: 32 a 0.08 3 .17
N I TOGEN . TOTAL IINORGANIC I MG N/LI 0 0.2 c C.30 o 000 0:25z

KITPCGEN. TOTAL KJELOAML (MOl N/LI 0., 0.5 0.65
KITpC~rJ, TO-TAL r&GANIC (MG N/LI 0.5 * 0.5 * 0.6 0.5
NITROCGFN. TOT AL (MG N/LI 0.8 * 0.6 0.6 * 0.3

OrT~lfIPIW'S IIATC. fISSGLV 0 (,MG P/LI 0.33 * 0.03 < 0. 01 CO03
PHOPtf,U. T(GTAL (MG P/LI 0.05 * 0.09 * 0.04 * 0.38
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TABLE D-5a 3
I . !',P JI -q.T flU IL Ir IV-:N lA "4 r ,.yi

Grab Samples

. STATI ,r * "1 T " I * TfTI * STA 'll 4

- - , - , - - " - - "- - -
"  
- :. "- - - U | T - - -)1 - - - -. - -, -, " /27 ?"3 * "f/-'I'/"i4 * ')/,/' * lj',##

* 4 4 .

* S! C.LI.t!TOuI. L'.t-,I". .

Sx-e:'e'|1 LrC (.F-LM - L& Ur'S
"
) .S,1. - * 30. 3 -0.

* Z .:L 04''t 1 .. u 1.0 1.0 * . r)

* 4- rr ': -
, 

¢ |."H-~ 
*  

" C 5) " . . 0 . = S
27.0 2

IC,)U C.. Lr(' H.~ 90 - , _' 8* .o *
:.X!.,ATl)rJ -.EiU- *-N -'- .NTIAL ('V)

D I SJLVL) 'Xy,;F!. ELECT rfl (-,/LI 1 0. . 1.3 '.4
*Pl- (z:TD Uxv I *! 72 7. 15 '.50 * 7.50

tAP*O9&'' y L)AT,

* CL'P (VT-0- UMJt'1 ) . o. . 3. 23.
' T". t",I Y. HA -H 'l3 '-1Z'.R (rU) A. 0 .3 6.",) Is.")

TCTAL N,)NFILTSQA)L- IS1IjU- ('4/L) < 13. ( 10. 20. 19.

TTAL FILTE AJL- --S13'JE (4G/L.) 49. 4 0*7

CHCIM-PAL DATA

WP-'rALS AND '4-7ALS SS

ALKA. ]INTV. LF
7

Ar. (MG CAC-13/L) * 1'* 10. 20.
uL F~T* A 'SLLE I S)'/L) J . 7. . * 9

S 3FL1. .I136.LVD (UG F7L) < 50 < s, 50 ( 50

* [C! *?'AL (U, F='/L) 153 23) 44. 0
OI'A4:.9FS7)LV:f(, Y-.6 4'-/L? I < s0o 2 < 5 4 so 12

STCTA.L (IjG A14/LI 90' 123 * 153 1 A5

Z1,C. TO)TAL (UG ZN/L) 30 1050 10

NUTPI!-TS

S*CA_ 11N. .) fCLVZ,7, "1r,(r ,- W- C/LI * 7. * *
-- ,. f1'AL O (, Ir (A., C/L) * - 10. 12. 17.

CA ' TC-XIC- (911 CCZ/L) 2.2 1-_ 3.? 1.4

NI7.G: "4. '1
7
LL A.' 1t. I A (", I-/L) I (0.0 1 <J.3 * <0.03 0.02

NI T* , t, T ': .r.IT'3T (JY_ N/L) O.L 0.0' 0.01 0.07
* ,'ZT .*I. . CIAr-L !,CG *: ('; I/L) <0.J * .O * <0.0

"  
0.02

;, ; J. , j IL- L 'A- , .. (_ f/L ) j ) ' 0 " 0 =
..' J , .. T C AL 'f,/LL) O*- ( 0 -./ ) U 0. 0-

r ' ' : AT' * DIe LV-7 ', P/L) ' <0:1, <J:JI <3:01 <001
' . .?- g- .T/LI t 12, L O1-i .0.' 0 a.3&
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TABLE D-5b

S*T INf71"1-I I - I S A -

DA* ~ A ~iw N4-t' (JPaI'T, U 0-. 0 * 0
* ~~~/.e7/VP * /27/Z T- ~ /

- - - - - - - - - -. - - - - - - - - -. - - - - - - - - - - . - - - - - - - --.

*6"Y IHI '.L L AT.

I CLLA';. U5 OA T

*X--./TXZN I C (%7;.M ;.--K. LK UOST) * '. SO5. 13.*.)
*SA-.'LC LEo'1 f'iz ";-S) 1 .0 1 . 1. * 7.0

J) jA ~TIJ- "AV:~ I LTkc)NTI4L ("v 3- -- 7 3';j~

* !b5OLV'D FTxyGFN. ELIFCT00f;E (alG/L) 7 . .,: * .2 7.
*Pi. (STD UNITS) 7.50 * 

7
5 .0 * 7.20

* L9-9CATOl- DATA

*CL.19 (0e~ UNYTUI 12. P a. * 2) 24.~ TLFIr ITY . H~r T rb!CI IMETR (FlU ? .%1 7.3,) 5.150 * 7.1-t
I 1. * 1z. I I. I (I6.

.TOTAL N0NF1LTz-Qi.L=- QESIJUZ 1'4,/L)
50. Se5. * 55. 5.

.TOTAL ;:ILTER4A1L- R SI0U fA/I
CHMCMIrAL DATA I

MIJERALF AN.D Mw-TALS 1

* LKZL INITY. TPTAL (MG LACC.3/L) * 22. * 2,S. * 25. * 23.
3ULFATL. rA;SS0LVFOf (AMG SUA/LI S . * a. 9 . A

L uxSrLv:-C (uG ri7/L) *c 50 < 50 < bo < 50

* . ?0TALO(u /L I * 0 20 * 37

MAJGN.:SE. DS L V0 'ED -1/LI 1 qo 53 S 1
MIAGANrSF. TOTAL (UG MW/L) 1 230 * ao * a, * S

*ZINC. TOTAfL (UG ZNj/L) 30 * 20 to0 20

S NUT: -NTS

DTPN.OSS',LV
1
llATGANjIC (W, C/L) * 7. 8 . A . 0.

C A rTVJN, T JTAL 0 G %IC ('4G C/LI 1 3. 1 i.1. 1 ~ S
CAOS'2. D11WIT7~ (Me.C; CJ/LI 1.3 1 1.~ 2." 2 *

N 1T PflG. N . TCT;AL AMWOII3A1 (WC ?A/LI 0.01 * 0. 33 * 0.0? 0 :
NTT11'1Gi 11 *,!rtTe.lIT.If (41' NA/LI a:).7 * 0::- 0:1, 0:.2
* ~ ~ T I.T~I.~ AL IN.'HG&%IC S4~ N/LI J"' 0. 0. * 0.l

N1~ ,'I) . TtA L KJ -) (-W, N/LI o . .. * ..
Is. 7TAL ( A'! : ( "k, N/LI * : 0.. *

N':lG1,T. !F0LLVY) ( I, P/L)I < (3*I (.31 < . *) <..) <).)I
* IS'.I~u.TnTAL (W~f '/L) * 0..)-. .2 .. ). .)'

--------------- - - -- -- - -- -- - -----
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TABLE D-5c

*~~S ftI 'I3 "I *~ j S 5 A-! !N T ll1' f

-k *.-: tJ r' i I T * )

* 
0
1~OV3!CAL L)A'% f

M ~ I 17rLLAti! 'W.; DATA f tf tf

:-'L U-- T-f 'ILT . 5) I 1. I 1.i . .

Ft L) At ft! Pi

C CA1_4TC" I CUC!3I., P-7L fTI AL (4V I os 3 '1 2

* D!SSOV.2 -fLEC:?TDE dAG/LI 7.) *72* 7'
*pp- (Sf2 U-,ITS) * .. ) * 7.5i ' .33

C CSL r4 ( P-C) TN~SI 25. 3'. * 32. *
T*~ L.I I TY. H 17H TU; 6I [I jTTR IFTLJ U M.. i 9.53 0.0 *.(.*

TOTAL NZ7NFILTERABLE ESIbDUE (4G/LI < ) * 3 13. * 13.

*TOTAL FILTE4-A3LF Q=-SIU= ('45/L) 3 55. * 63. * 5.

* ~ClICAL C,ATA f tf

PAIE*N-L5 PND MSTALS f tf

SLAL.NI~y- 'CTAL (14G CAC 1:)/L) - 22. * 25.o 2A.
S-JLFA'. J!SSOLVEZi ("G SC.4/LI 7 7. a * 7. f

IF1. . !SCL-VtA lUG F:/LJ < so 17 ?a < 50 *(50

fIrr%. T3TAL (LU, FE/L) < - 0 * 390 * 370I 250
WANCANJ'SE. !IX5SLVEC (ljG AN/L ) *< 50 100 a <5o0 < 50
VANGWJIS 'GTAL (Uf'. 'AWL/f < s0o 170 * 160 ft 130

ZZ'jC. TOT.'i (UG ZIN/LI < 13 1 3 < 10 1 1 3

t;UT; I -, TS tf

Cl.-N2OJ. .'T';,OLVXD CrFC.AN!C I(G C/LI 5 . 5
ft G* -I'!.OT"TtL CO c...C, (MAG C/.. n . t. 6. A f

C 1 2I'X1- (K3G CC ,/L ) 3.3 1.2 f 2.3 f 0.f1

N1 j ,- Pi. *VY'AL A".P.IIA ("C, 1-/L) (3.'JI <3.03 <0.01 <21. )1
T')Lt N1 '*Jl. ,2i.- ;Y',,, 1 TlI TC 4 * N/L I 0.1. f 0.01 f 0.00, 0.3& f

%T3G~ 7~AL IN1 tJ v; 'A/ LI <(.13 < 0. 0 * <0.10 <3.05

\I '( ': T'7AL KJ-ILL - -J /,.) .0. ft .5.
f%!T IG I !L C -. ' A' (I. ./LI J > 0:' > 0.:j > ():1.~ 1:0

ft *Y'IA~* V 'V~J(~, PLI -- 0.02 f 0.02 0 . 32

tPp- C Sl-cU. ?r TA L C'~ -- /L) .03 0.01 ft .0'a f 0.,3 f

------------------------------------- -----------------
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TABLE 0-5d

*4%TAT 1.111 ST T7r I I4'i

- -..-- - -,-- - - -*-- -- - - -- -*-- - - - -- -- *-- - - - - - - - - - -- --3 -

4 ~ PY"IC4L 06TA

*X-StC'I3N1 L:IC (.F=:' "-w LI( .J'37I f ... * E3 0. * 30.
0: p 3~Tot (MTr.5I 1.0 4 4.0 0.3 * 1.0

% .IA 4A 4 13
EDVLO~AUCL4'I-If Fl 4~ .,.

I* 3 LAT TE' OX I-7 . E CI * 2'.5 * * 0.3 1. a;.4

* C C )d'T- C. Uf LTS 23&/C. ~i . 23. 12 20* '.
* 3X1 T Y. HAC cfu Tj5r. F TEI (FTU) * .00 R.± -a .2 3.'0

*TcTS3LV. 4J FILXT7RAL E I'CT-O (MG/LI < 7.- 1 1.3 < 10. 22

* LA~~CHEMICA DAATA4

SUCLCr (T-C UnITSLV~ ) * G S04. A 2. * 1~. 32.
* rCN Tu ISSCLV .IAC TUP63MT FF/11 < s.o < 5~3 < 5.0 < .50

1;0T4. TOT&FLTAL (5SDU (MG/LI 2" 1u 29 t. * 00 27

-OA I T AL (~U MN/ /L J 121) * s 81. Lq 03

* A,-34 ALK LI IY TflTA I (MG k AC/L) 5. A8. * . * 2.

SULFATEG-. (,!SSOLVAAr) I (,-' 50 h/ L <0. <0. 0. * .]
N I
4 

.T ISLZ (U Pr/L _A NC( 50wt.jV *T (4 53L 0:' < 5 *

* ~ '0 NZ ~ 0 S 3L e ( ~ AE I < C 0 * C 5 C <0 : 01 < 01
4 iyAN(.ANpS!T TOAL (UOC CN/LI 44 12/0 04 0 <0 * ~0

* ,2 4r! A L 4j.D M (M4/l0 4 . .

I ZiNC l. . OTL (U -G ZN/L 10 0 0.C1
4iSLV' (M 4/L 4J 4) 0.3 <0 0

* l6TALT iG0' )03o00 4 L0 )

- - - - - - - - - - - - - - - - - - -

* C3.lJ 3I~)V~~ CG.NI (M.C/I 50-2.7 2



TABLE D-5e

* Soo,.. (J',1T:. * i I - I 9 * I

* ~4~C.iA~7xJ3DATA
* 1- C'ION LC ; -tiK L'(K T 30. * 0. . 0. " 0.

* F; 7L,) --. UFNT *

sr~6: N UCAJC7. FL .; J(H"I'm 2"(:): 1 '). - 210. * (2"*30. A
CA C:JA7!1'4 %LDUCT1rN OI-TZNTI ;L (,AV) * 73 - 310 32

*DlS'-LV-* .,rXY 'C~l . ':LFCTQ3E ('AC/L) * .4 * . * 9.2 ,oo.4
*PH9 (;-7L) U tJTS) 8.20 * 7.5 Si q.40 R .00

* LAoJlAT'9'Y DA-A 9

C CLf (flT- '7. LIN I' TI 20. * 13. * 20. *
*T, ;' 4IXTy . MA9CH D711 I'4TQR (PTU) 5 .,t- * 5.3 *a 3.6) ..- *3

*TCTAL NCNcILTSRABLE QzESl)UE CIAG/LI ) 3* 9<1. * 30 3

*TOTAL F1LT--;A3LE RFSI0UI! (MG:/LI 103 * 1. to. to

CH71 41CAL DATA .*.

* MIN' :ALS- AN() -AETALS *..

*ALKAL!9,1TY. T 2TAL (60G CACLJ *L 62. * 93. 61. * 60. a
SSLLFATi. ?ISS.5LVEL (MG S34/1.) * 3. *< 1. * 2. A 3.
* U2N. Vis-LV7D (UG FE./L) 50 < 5) 50 < S0

J;;3f. TOTAL (uj ' F-,')/L 203 f S a9 I cot) 4 Pi10
DA'~.L I59'L Vr[ (UG 'oN/L) so 5 * < so so0 < 50

m MA .'. SE. TlTAL (U6i MN/L I10 so 50s0o 120

*ZIN.C. TOTAL (UG ZN/L) 20 * 20 < 10 ' 10

. NQTRIFNTS,

CA.-4tof. O13';OLV-0 flPGA'11 (M~G C/L) < 2. * . * 2. * < 2.
CA'IIN. 'r)TAL ~A.C(":. C/LI * . . * 3. 1.

*CA,.'C:J* ODn;'Axr.. (MC. CC./LJ 0.7 * 5.4 O., 1.1

f* t.I 07EP4. TOTAL AM9W9d.. (MG. N/LI <0.01 <0.01 *<0.01 0.03
* .ITAOC N. t,17r7AT*N,.TC ITE (Ar, N/LI a 0. 15 . 3z 0.20 * 0.10

P, ,I T$ n N. TCTAL PJll-GA4*lC (MG tl/.A * <3.1, <0. -so * <0.31 A 0.22

', *.T toj9. 'I2'AL K.J,.L-Am. VAG 'i/L) 0., 0.3 * 0., *

*%17T'-t4:. --- ,L ",GAII. 0-6. 4/L0 > 0.- > 0.3 *> 0.': 0.%

* H,.~Z~9A r*li FSrLV -2) (-'G"'/L) <a(.:) I (0j. 01 0.01 0.02
P-'5pp4czj5. TCTAL (Ni(, '/L) 0.01 * 0.01 0 .01 * 0.05

-- - --------------------------------- ---------
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I

TABLE D-5f

I STATION 0 STATIONI * STAI1'rI * T!ATI1'A
* PA.AtiETER ts&'Af (UNTI 1 * $? * IN 1 1

o

* *9/75/76~ 9125/-'& 91~26/T6 * /76/l *

: PH SICAL DATA

* M 1 ISCELLANTCUS DA
T

A * . .* . . ..
* X-SCTI.V4 Lr.C (%FrCM V-SK LK VOST) 50. 50. s 0. 50.
SSAIO L. DEPTH (M7.7.S) * 1.0 * 1.0 1.0 * 1.0

* FIELD PEASU'-MENTS S * .

* vATT- T=-4P ATU-,E (DEG CI ZP.3 * 27S! * 21; ! 2 . o

SC CZNUCTAhC=. FLO (UMC /GCM 25C1 ) 45. 24. 1 135. 1 ;.

* OXICATION A-DUCTID 4 POTENTIAL ('4V) -- * - S -- --

* DISSOLVED QXYGZN. ELECTRO: (MG/LI * 7.1 * 7.1 7.0 * 6.0
* PH (STD UNITS) R.20 * .50 ? 7.50 * 7.30

* LASCRATORY DATA . .. S

CCLC-Z (PT-CO UNITS) 16. 13. .3. to.

* TURBIDITY. MACH TUrDIDINETFR IFTI11 3.60 * 1.60 T ".m) * 6.10

TCTAL NONFILTERAMIE RESIDUE (MG/LI) < . -c 10. < 10

*TOTAL FILTERA3LE RESIDUE (MG/Ll 1 5 0

* CHEMICAL DATA

MINERALS AND METALS . "

ALKALINITY. TOTAL (MG CAC03/L) 52. * 52: * 44. * 43.
, SULFATE. DISSOLVED (PG SU4/L) ' 4. * 3. 5 A. * .0
IRON. OISS.LV-C lUG F-/LI < 50 < 52 5, * C 50

IRON, TOTAL (UG FL/LI 220 * ISO 220 * 250
MANGANESE. OISSOLV-"D lUG MN/L) < 50 < 60 s < 50 * < So

* MANGANESE. TOTAL (UG MN/L) * 60 < S5) * 120 1 .30

* ZINC. TOTAL lUG ZN/L) < 10 < 10 1 10 10

• NUTRIENTS. S * •
* CAaBDN. DISSOLVED ORGANIC (MG C/L) < 3. < 2. A. 4.

* CARBON. TOTAL OPGANIC (M. C/L) 1. A I. 7. * 6.
CARBON DIOXIDO (MG C02/L) 0.6 * 3.0 " 2.5 * 3.9

* NITQOGfN. TOTAL AMONIA (0G N/L) 0.04 0.03 0.03 * 0.06
* NIT=CGEN. NIT-AT4%ITF ITE (MtG N/L} 0.49 * 0.5- 1 0.05 * 0.0
NIT20'EN. TOTAL INORGANIC (*4G N/L) 0.53 * 0.61 0.05 * 0.1

&

K pTQOGFN. TOTAL KJ7LDAH.. (AG N/L) 0.4 0.4 0.' * 0.5

* NITROG,"N. TOTAL Of S.ANI (MG N/L) 0.4 0.
6  

* 0.4 0.1
NITFCGEN. TOTAL (MG N/L) 0."4 1.0 * 0.1 0.6

O OPTHMPHOSPHATE. DISSCLVEO 046 P/L) 0.08 * 0.37 * 0.02 0.03
- PI-CSPH JSU(. TOTAL (MG P/Ll 0.10 * 0.0 * 0.34 * 0.0
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TABLE D-6a

11:3CIL "A 7rV OUAL I T Y ."t"Jl- 'h 3TU-Y

c,*", :NG ( T'.-;T DAC,-3I-7.1-fO-131) PHAL.. . CY. L.'

Grab Samples

* 9 S'-%1ON * r&'1-j'I ST 46 1.14 * A3 I 9

P Ar.A -y.' NA-1 tiwjIT,- 01j 02 * .3 * 0
11 ~/:,/7-1 1 12 -/'5 Il/)I'' 1 1/2A/1-

* '9ICYSICAL CATA 9

* MISC7LL..JPCUS DATA 9.

C K-!T 101 LX JC I X r- -0 LK U 11T) 3 0. I o. 5. * 5.
*SAMP;Lr DrEPTH (Mr:y"S) . . . .

* Fl..LtD V:ASU6Fm-tjTO 9

w ATA T74C'WA-Ur.- (JEG C) ~. 194.) g. * 3.
5 r--,; C0;NOU;TANCT. FLC (U'

9
-W/Cl 2SCI

9
1 I. e. 1 191. * 19-3. 6,

* XIDATICN -EDU.CTICN- POTIENT14L (M4V) ---

O ISS.')LVLL) OX'VG'?4 ELECTRJL,E (Mki/LI Q.a I q.5 * 9.3*
*P1- (STD UNITS) * 7.03 * .3 .20 4 7.20

* LABORATORY DATA99

*C..LCR,,(PT-CO. UNITS) 2'. 3 '.* 3. 2.

T rZ61T.TTY- HACH Tu-weILIMETEP (FTU) 8.20 * .10 * 9.S0 9. 4'0

*TZTAL N)NFILT -- A'JL'. ESY (4G/LI ) 0 6

!TOTAL -ILTER~.3L:- P!TSF)Ui (43S/L) 126. * 59. * %2.
* CHEMICAL DAT'.k

* 4INERALS AND 04ETALS

*ALKALINITY. TOTAL (MG CAC03/LI 16. 16. 1 6 6.
*Ce-LOP1DE ('AG CL/L) S . . ' .5.
SLLFATE . DISSOLVED (MG. SO'/L) 7. -17 . * 7.

9CALCIU
9

'. TCTAL (MG CA/LI 3.0 3.8 * £* 3.,
H ArDNESS. TOTAL (k40 CACOJ/L) 12.2 * 13.7 15.4 1 4.6
11 01N. DIS5.LVFD JUG FE/LI < 50 * 60 * 60 90

IrOCN. TOTAL (uIG FE/LI 81 60 * 051) * 000
*MAG,75U'4. TO

T
AL (MG Mr./L) 1.1 * 1.1 1.2 1 .

*MANANLS. DISS3LV1:0 (VG6 Mt./L) < 50 < So so < ;20 (

MANGANESE: TOTAL (Ur, M N/LI 50 * 60 * 70 To7
* PCTASSjU-4 TOTAL 411G K/LI 2.4 2.3 * 2.2 2.2
*SCDIU'.*. TOTAL (MG NA/L) 6.0 *- 5.72 5 .55 5.5

ZINC. TOTAL (11G ZN/L? < 1 1 0 to < 10 < 10

* NUTT-IFNTS

*TtN!.OITSOLVEO O0-GA-jteO ('4,, C/LI l 3. < 6. < 1 .
, CAw- t;7)N. T-'AL OcC.ANP: (Mu C /Li A , . S . 9 3.
-A*1U')9 0OZ1I-. (AMG C0./LI .' 2.5 2.1 2.1

N I T N. 
T

FEAL AMP'JNI A tfu N/L) O .34 0. 0j 0.03 < <3. ()
PI T~ I !. NIT- AT--9.1

T
; [IF (?Ar N/L I 0.31 * 0."3 0.31 * 0.32

NITrO GkN. TOTAL INQWGAN1IC (v(, N/L) 0-45 * 0.33 0.33 0.32
KIPCOLZN. TITAL KJ(LOA f-L (MO N/L 1 39: 1 0.& 0.3 * .3

N NT;OG!N. TOTAL 0O-, AN 1C (I /LI * 0. & 0.4 # 0.3 0.3
*NITP0-N, TCTAL ('40 N/L) 0.7 * 0.7 * 0.' 0 .5

'P(',:;)
0

-A-'-. EllSSCL VED (MG P/LI 0 .N 1 0.03 < 0.01 < 0.13
* -:.j. TAL ("6 O/LI 0.3' J& I OJ 0.0 . 0.'

---- ------------------ ------------- --------
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TABLE D-6b

--- - - - -- - - - -- - -- - - - -

* PAQAV3-T=P NAVE tu.ITI!) * n e *

--------------------------------------------- -- - ------------

* PHYSICAL DATA

Ml '41 LLAN.OUS O.'

*x- 5-CTIOP4 LVC ('XFI.M r.9K LK UPST) * S. * 50. * '0

*SA'AOL 0'TH (M TFAS) 1.) .) 1.0 * 5.0

* FIELO WrASUI)EvEtITS

* uATZ TEMDAA UQE (DEG Cl )3 * ~ * ~ ) * 1.
-s-:C CON3*CTANC. ;CrU', 1'J/C't4 25C): 10. *, ?0. * I~
0 OXIOATIJN flEDUCT1CN P , FNTIAL (MV) * - - 70

*OIssOLV:DNOXYGEN. ELECTROOti (MGr/LI R.S Is .2 * .4 q .2
*pt. (STO UNITS) * 7.20 * '.20 * 7.1) * 7.10

* LABCQATOPY DATA

*CCLCP (PT-CO UNITS) 63. * 55. 6! 6. * '3
*TU;;BID1TY. MACH TURP.1CIMETER (FTU) 8 .30 * 9.4J 9.?J .31.10

*' < 10. *> 10. * 9-,.

*TCTAL NONFILTERA3LE RESIDUE ('40/LI
* . 79. 73. S 6.S.

.TOTAL FILTERABLE RESIDUE (MG/L)
* ~CHEMICAL DATA*
* MINERALS ANU METALS

ALKALINITY." TOTAL (MG CACO3/L) 2b. * 26. 29. * 31.
Cl-LORIDE (-G CL/LI 3. * 5. 5. * S.
SULFATE. DISSOLVED (MG SO'/LJ 12j. ll1. * 13. * 12.

CALCIUM. TOTAL (MG CA/LI 4.A *% 4.0 * 5.1) S 5A
HA;2ONFSS TOTAL (*4G CACO33/L) 1 7.2 * 17.3 * 20.1 * I-.3

*Ir-JN, DISSCLVED (UG FE/LI A 0 so0 70 so8

IPOK. TOTAL (UG FF/L) 930 * 750 * A' a £100

*MAGh=3IUM. TOTAL (FIG MG/L) * 33 * lA 1; 15
MANGANESE. DISSOLV!CD (UG MN/LI 5 0 a * 38 130

MANu.ANESE , TOTAL (UG MN/LI di 50 10) S 5cio
PCTASSIUM TOTAL (ZG K/LI 2.' 2.'6 2. .2.

7;GIM.TTA (G NA/LI I 13.q 3 * 1.OJ * 12.4" * 12.70

*ZINC. TOTAL LUG ZN/LI : < 1 0 t0 10C 10

S NUTPIENTS *

CArC!O'I IGP40OSAI (MG C/LI < i. * 7. * < it. * 8

*Ci.r-,ON. TlTAL OrIGANIC (M4G C/LI 7. * 7. j 8. * q.
CANIIDrA DI2110E 4m'. Cr12/L) 3. * 3.1. 4. 5.0

NIT9CG!N: TOTALT""N 41 NAT (Mi, ,N/LI * 02 < (3:01 * 0:0.2 ' 0:13
NTr 31all. N(TAErILIE( I IL 0.32 0 .23 0 0.2'

IT k2G'-N. TUTAL I IJO0GAN IC I.4G N/LI 0 0.34 0 0.30 0 0.0 0 030

14I ?2UG=N TOITAL KJILDAHL ('14G N/LI 0 0.: .4 * . * 0.
NITGN *: TA ONGANI C I(Mr.N/I 0. : -. * .A * 0.m

*NITAOGEN. Tf1TAL ( OG N/LI 1 1). 0.7 0.1 1.1

*Or.Tmnp MO5flNATF. DIISOLVEt' (-AG P/LI < (.21 * (.28 0.03 0.05
*PIGswmM~cJS. TOTAL (MG P/LI 0 .3 .0 * 0. O' 1) *
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TABLE D-6c

*STA-V3N 5T64VI'; * STA'TI-l * ,!l Vi~
* k&'?P4.T NAME (UNITS) * 4 * 09 * 01 1 2)

* IIaJ/' * 1/2~/S 12-1-3 1 22A/1

* PHYSICAL DATA

* MISCELLAN70US CATA .

X -tCjCT2ON LOC (%FCCM r-LK LK UPSTI --. 3 * i. 51

$A* )T DET S) . 5 1

FIELD fflrtSIFFMFNTS.

t,.AT-9 TE 4:'T;ATU, , ICTG C) * 1ml 28.s 1~0 *
PE 5.COCNDUCTA.JCE. FL6 (U'm .CC 2O-C): 10'1*;2. 112It. I";!

OXDIDATION rFDUCTION PC.TENTIAL ('4V) * 37.1 390 ' 370 * '00

O ISSCL..3 OXVGFN. ELECTQODE ('4G/Li FtA. 1 6.2 7.;. A .4
*PS- (STO Q ITS) 7.30 * 7.13 0 .3

* LAVV3RATOkY DATA.

*COLOR (PT-CO UNITS) 4 0 7. * 4. 24.
*TucPIDITY. MACH TUMIDIMETEK (FTU) 7.S3 L08.00 a 7.60 1A2.00

*CA 2OVITRL11RSDE(GL 0 5. * 12. * 1(4.

*TOT-AL FILTERA3LE RESIDUE (*4G/L) 77 * 6

* CHEMICAL DATA a

* MINERALS AND METALS

*ALKALINITV. TOTAL (MG CACO23/L) * 3. * 31. * 30. * 2'.
*C -LCQIDL (NG CL/Li 1 5. 4. * 4. * .
*SULFATE. 0 S-/ILVED (MG S04/Li 15. * 1. * 1.8

*CALCIUM. TCTAL (MG CA/L) a 5.1 4 5.9 0 S.0I 1 5.0
H A

1
Or.2 SS. 07AL (VG CAC03/L) l p.o * 29.6 s 22.5 1

7
Sj

*IVFc'. OIs5CLVfED JUG FE/L) 90 13 o 83 * 60

*ipoth. TOTAL (LI6 FE/Li 750 * 640 230 * 1133
*MAGlJO31UM. TOTAL (-r MG,/L) 2.4 1.2 * 1.3 * 1.3
*MAN(,ANL.iZ. OISSOLVLO JUG MN/Li Ili0 < 5a < 53 o < s0

*MANkaANESS. TO3TAL JUG S4N/L) IS go 9 13) too3

* CTSIU.TOITAL (' /I* .' 2.5 * 2.5 * 2.4
* CDU.IDAL (mG NA/Li 8 3" .59 9.44 * 8.05

*ZINC. TOTAL (UG ZN/Li < 10 *< 23 < 10 *< 10

* NUTPIENTS .

*CAC30N. EOI'SOLVED CQIANIIC LIG CIL) < 13- 6. * 6. *< 0.
Ci.aNCN. T:TAL OAGANIC. ('4G C/Li r. 9. 7. F) . S. 5
CA49C.4 01)~t 2MG'F(PC C' ''/L) * 3.4 * 5.2 * '.3 * 2.1

N2'ROG-N. T6)TAL AM-')%IA t(, N/Li 0.03 0.07 * 0.05 * 0.03
N I T3OGE. N TA~,1~T (441 WhL) 0.Z 1 * 0.25 * 0.27 0 .; .
PI TA OG -N. 'OTAL INC:GANIC (-G N/Li O .31 0.32 * 0.31 0.20

N*r Z .TTLKtOH '6NL 0.6 * 0.4 * 0.'.,-.
NIT.-CGiTN. TCTAL G&. ANIC (lAG N/Li 0.' 0.3 0 I.' 0.4
N 1 7 Z N. TOTAL (kMG N/LI ). . .

0- 0. 0. 7
* TOP~'A~.DISS'LV-0 ('46 P/L) <0(.31 < 3.321 <0.01 * 0.02

r-P'C1*P*4CPJ5. T C-TAL (WAU P;,) * .38 0.14 * 3.05 3..)7

---------- - -- ---------------------------
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TABLE D-6d

i S TI . .3 7 A I

PARAMETER NAME (UNITS) 1 s * 11 a n// * 13
* * 31~38/7 11/2-1/79 11/21/7A

* PHYSICAL DATA

M MISCELLANECUS DATA So

* X-SECTION LOC fXFRCM -SK LK UPST) * as. 85. * 00.* .
SAMPLE DEPTH (METZRS) 1.0 4.3 * 1.0 ,

* FIELD MEASUREMENTS * .

* WATER TEMPTRATUPS (OEG C) * 11.5 * .5 10. 14.,
SPEC CONDUCTANCE, FLO (UMHO/CM 25C)- 117. 113. 140. 148.

* OXIDATION REDUCTION POTcENTIAL (MV) 9 420 0 410 • 420 420

* DISSOLVED OXYGEN. ELECTRODE (MG/L) A, 4 7.9 ' 8.0 * 8O
* PH (STO UNITS) * 7.70 7.70 7.90 ?.AO

* LABORATORY DATA 9

* CCLOR (PT-CO UNITS) 8. 18. 15. * 14.
•TUPIOITY. MACH TURSIDIMETER IFTU) 10.00 11.00 * 6.00 5.50

:TOTAL NONFILTERABLE RESIDUE (MG/L) < 10. 12. < I3. < I3.

:TOTAL FILTERABLE RESIDUE (MG/L) I 72 73. 90. 105.

* - CHEMIC . DATA -
9

S MINERALS ANO METALS ' 9

ALKALINITY. TOTAL IMG CAC03/L0 * 37. 35. 59. 5O.
* CMLORtDE tMG CL/L) o* 5. .* * 0
* SULFATE. DISSOLVED (MG S04/L) 8. 8. 4. 2.

*CALCIUM. TOTAL (MG CA/L) * 8.3 * 8.2 * 15.1 * 1.A
* HAQUNtESS. TOTAL (MG CACO3/L) 2.7 25.5 * 42.1 &A.3
* IRON. DISSCLVED (UG FE/L) 50 60 * C50 < 50

IRON* TOTAL (UG FE/L) 770 6so 450 9130
* MAGNESIUM. TOTAL (MG MG/L) * 1.2 1.3 * 1.2 1.2
MAnGANeSe. DISSOLVED lUG MN/L) < s 50 < 50 0 < 50 < s0

MANGANESE. TOTAL (UG MN/LI * 60 70 60 80
POTASSIUM. TOTAL (MG K/L) * 2.1 2.1 * 1.0 O.0
SCOIUM. TOTAL (MG NA/LJ 7.98 7.95 • 4.01 4.5. * .

* ZINC. TOTAL (UG ZN/L) 10 to 10 ' 0 20

NUTRIENTS * *

CARSON. DISSOLVED ORGANIC (MG C/L) < 7. < 6. * < 2. < 15.
* CARnON. TOTAL ORGANIC (MG C/L) * 6. 6. 3. &* .
* CARSON DIOXIDE (MG C02/L) 9 1.6 1.4 1.5 1.9

* NITROGEN. TOTAL AMMONIA (MG N/L) * 3.32 0.02 * 0.03 0.34
* NITROGEN. NITRATZ+NITPITE (MG N/LI * 0.213 0.25 0 0.62 0.57
NITROG1N. TOTAL INORGANIC (4G N/L) * 0.30 0.28 * 0.65 3.60

NITPOGfN. TOTAL KJELDAML 4G N/L) * 0.5 0.4 • 0.3 0.4
NITQOGZN. TOTAL ORGANIC (MG N/L) 4 O.A 0.3 9 0.3 0.3

* NITROGEN. TOTAL (MG N/L) * 0.7 0., 1.0 O
Q

* CPTNOPHOSPHATE. DISSOLVED (MG P/L) * <0.01 <0.01 • 0.04 0.03
* PCSPHOPUS. TOTAL (MG P/L) * 0.05 0.05 * 0.06 0.37

Note:. Station 12 not sanTled due to low water.
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TABLE D-6e

* * STATIQN ST AT IJ-4 ST SA'1 'S9!

* PAQAP PTER NA'AE (UNITS) 1.4 * IP *' j

I I /j 1/7~ 1 1 /Zl/ 74S 1/79/-k I 1/. 14/1

* PHY'ICAL DATA

* MSC.LANSOOS, IATA

X -SECTICJ LOC (XFC r-a3K LPK UP'ST) - 2 3 3

* FIELD) MEASUREMENTS 9

* 9AT- T.-r)-ATUrE (00 C) 19.0 * 18.5 1 14.5 * lc .0
5 SPEC C_- juCITANC. FLL) (l'H3/CM 25C)' 140. * 145. * 14.3. 9 11
O XIDATION qEDUCTION POT..NTIAL IMV) 9 - 430 * 50 * -

D ISSOLVED OXYGEN* ELECTROOE (MUA/LI R .6 * 8.5 9 .2 1
* P- (STD UNITS) * 7.30 * 7.01 '.8 so 7.30

* LASOJATR DATA

*CCLC-O (VT-CD UNITS) * 30. * 20. * 20. * 20.
* TU4i1OITY. HACH TUS5ITW.TFP (WIP41 1 1.00 1! P.00 4 10.00 4 &.so

:TOTAL NONF I LTERAULE RESIDU2 (.4G/L) * 24. < 10. *< 10. < 10.

TOTAL FILTERA 1L7 RESIDUS P4G/LI 1 84. 6 7. 82. R6

* ~CHIEMICAL DATA99 9

* MINEAALS AND METALS 9

*ALKALINITY* TOTAL (MG CACO/LI )£ 5.3. 5 3. * 53.
SCl,-LOPIDE 4MG CL/L) * 3. * 5. * . 4. *
SULFATE. DISSOLVED (MG SCA/L) 6. * 3. 1 3. ' 2.

*CALCIUM. TOTAL (MG CA/L) 15.9 1 7.8 I 1.A 1305
*HAP.,NESS. TOTAL (MG CAC03/LI 4 2.3 * 49.2 * 40.15 0 31.1
*IPON. OISSCLVLO (UG FE/L) 9c 50O < 50 < 50 * 120

* PCN. TOTAL (Ur, FE/L) 1370 * 680 940 * 470
*MAGISIu:A. TOITAL (V(; PIG/Ll 0.' 1.2 a 1.1 * 0.0
*MANCP;NFSE. DISSOLVED tUc, Mt4/L) < s0 < so .0 < 50 < so5

* MANGANESE. TOTAL (UG MN/L) 130 60 * 00 < so
*PCTASS Um. TOTAL (NG K/L) 0.7 * 0.9 * .3 3 .q
*SCDIUM. TOTAL (MG N A/ LI 1.14. * .W1 4.22 * 3.94 *

*ZINC. TOTAL (UG ZN/LI < 10 < 11 * 23 < 1 0

* NUTPI=NTS9 99

CA*w9N, DISSCJLV LD 3krANI (W;, C/L) 6. 9 4. < <.* 6

*A-i!.TCOTAL OPGA*,IC (M. C/LI 6. * 5. 4. 9 .*

CAP0074 DIrnXIDr (MG CG2/L) 6.6 1 .4 1 * 4.

N I TPC) G7 . TOlTAL AMMONIA (MG N/L) 0.12 0 .o 0, 1.36 0 .15
P4 IT'JG7 N. NT TATE 'I T;T!: (PIG N/LI 0.101 0 .6 *1 2.5 3
N .ITA J(,: . TC

T
AL INOSPGANIC I(4G N/LI 0.- 04 0.5' 0."0

N NI TROEN. II'7AL KJ=LZ Al-. JMG N/L) 0.6 * 3-1 0.1 * 0.4

N NTtfJG!:.. VTATL 0Cr'ZANIC (MG 14/L) 0.7 4 0.3 t 0.3 * 0.3
*NITROG.. TOTAL (MC K/LI 3 ." 0.7 0 0.A 1.0

, OETHOPmI339'ATF. DISSOLVE') (4G P/LI U.J2 o .2 .0 * 0.35

P-1HZ;-US. TITAL (MG P/L) : .J? 0.014 0.3 01 0.0p
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TABLE D-6f

: ST8ATI'N : $,TATI-,'.
* PA:4AVETER NAM- (UN4ITS) 1 7 1 3

: I I/./ I /y/ 111019

*PHYVSICAL DATA

* MISCELLANFOUS DATA

*X-S-'CTIOt .OC (%F -M -2K LK UPST) * 3. 5.
*SAMC'LZ DEPTH (MDT:S1 * .3 1.0

* FIELD wEASUREM NTS

* ATE= TEMP=7AUrS (DEG C) * 1) * 19.)
* 1PFc Cr,-DU'T ANC7. FLU (UMH3)/C-', 25CI- 1't. * 122.
*CX!0ATI:3N PEDUCTION PDTENTIAL (MV) : -- --

ODISSOLVED CXYGEN. ELECTFCOE (MG/L) 7. g* .0
*PH1 tSTrp UNITS) * 7.23 * 7.63

* LABORATORY DATA -

*COLOR (PT-CO UNITS) * 20. * 21.
* TLPfIDITY. HACH TUROIDIM tER tFTU) 4.20 * 8.0')
TOTAL NDNFILT=ERALT tzSltU -t /j < I0. *< to.

TrTAL FILTEoRAJLZ ;-SI3JE (AS/L) * 91. * 99.

* CHEMICAL DATA

* MINERIALS AND METALS C

*ALK(ALINITY. TOTAL (MG CACO3/LI 55. * 47.
*CI-LORIOE (MG CL/LI 6 . * 5.
*SULFATE. DIS.SOLVLO (MG S04/L) * 2. < 1 .

*CALCIUM, TCTAL (MG CA/LI * 1.3 * 14.2
HAkN1JSS. TOTAL (MG CACO3/L) 44A.6 * 4O.-A
M rON. DISSOLVED (UG FE /L) 2,O 0 < 53

IRON01. TOTAL (UG FE/Li 493 493
*MAGN!SIU4. TOTAL (vG MG/Li 0.~ 1 1.3
MANGATJESE. DISSOLVW- (113 MN/LI < so < 50

*MANGANEScE. TOTAL CUG MN/ILI < so C, 0
*PCTASSIUkt. TOTAL (PIG K/L) 1.3 1 .5
*SCDIUM. TOTAL (MG NA/L) * 4.43 * 6.21,

*ZINC. TOTAL (113 ZN/Li < t3 < 10

S N'JTPI =NlTS *

*CAPE'Ot. D15SSLV D OPGAN1' (14G C/LI 5.
CANt'J. TP.TAL CrCAKIC (M(G C/LI * A. 6.

*CARSON DlnXIlDE (MG CO.!/LI 7.2 * 2.4

N IT ZOGEN, TITAL AM-ONIA (MG N/Li 0.33 0.3.2
N I Tml;NITRATE~r,IT ITE (MG N/LI 0., 11- .,

NiT..JEN.TGTAL INCPGAICIC (,AG N/Li 0. -, * .3

K tIT9ZOGEN. TOTAL KJ7ELDAM.L (M.G N/Li * 0.2
*N172JG N. TOTAL OFGANIC (MG N/L) f 1.. * o.a
N1TmOGEN. TOTAL (PG N/LI * 0.4 0.7

*OF71f3PI')b'AT . DI SSCLVED 14M, P/Li * J. )i 0. )1~DPI-S OMUS. T;ITAL (MG P/Li * .A * 0.3

Note: Station 19 not sampled due to equipment malfunction.
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TABLE D-7

00 LAKE SEMINOLE 11ATER DUALITY 14AK.AGEOPENI STUDY 00
COAPS OF NGI Frf S (Ca NTAACT OACW 0 - 8-C-0O1 hi P HA SE I . C YCLE I

11ATER OUALI TV SAMPLIKG RESLL'TS
Special Station - Grab Sample

*STATION *STAT IC%
* PARAMETER NAME (UNITS) * AO so6

*4/17/78 4/17/78

* PHYSICAL nATA

* MISCELLANEOUS DATA

*X-SECTION LOC (%FRDM R-EN LK UPST) so 5.
*SAPPLE DEPTH (METERS) * 1.0 * 1.0

* FIELD MEASUPEMENTS

*wATERCTEMPEr-ATURE (DEG(C)H *, 19.0 * 19.0
* PLC CCJCTANCE.r PLO UHC 25Cl es. * 75.

*OXIDATION AEDuCTIE4 POTENTIAL (MV) * 530 * 3eo

*DISSCLVED OXYGEN. ELECTPCDE (MG/L) 9.2 * 9.3
*P"' [STE UNITS) 7.40 . 7.60

* LA80kATnRY DA7A 6

* 1II1V. HACH TLRaLOI1'ETER (FTU) 22.00 *29.00
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3 TABLE D-8

C'.. LAKENSEMINOLEN 11ATER 00UALITY 04ANAGEMENT STUDY *0
Eow OF 1 EN EES ICONTRACT CAC001-79-C-01011 PHASE 1. CYCLE 2

*4TEk QUALITY SAMPL IN. RCSULTS

Special Station - Grab Sample

: STSATIPN *STATION *STATION S TATflrI
* PACAP1T.TER NAME (UKITS) Au so At * I 2

b / 7/7S 5 / '/?A 6/ 5/78 6/ b/78

* ~PHYSICAL DATA 44

* ISCSLLANCOUS DATA

X -SECI~ LOC (%FROM P*OK LK UPST) 90Q. * 0. * 0. * 0.
* AbPLE D!PTH (067!.IS) * 1.0 * 1.0 1 .0 1.0

* FIELD MEASJFEiA4NTS 4I

U ATFA TEPPI"ATUAE (CFG C) * 24.1 24.0 - 4 -

S PEC COKCUCTANCE. FLC (UMHO/CM Z'CJ* 60. * 7.1 --

*CAIDAT ICN PECUCTION FOT!tJTIAL (Mv) 620 1 60 -

*CISSCLVEC OXVG2?4. ELECTRODE (MG/L) 7.7 * 7.1 --
PPF- (SID LNITS) * 7.00 * 7.00 - -

* LASCQATOF;Y DATA4

* LABICITY. MACH TU~tID1,.ITER (FTU) *40.00 1 00.00 --

* IOLCGICAL DATA **

* *eACTE;;IOLOG1CAL CATA

*FECAL CCLFJPPV (L0G1O(.'10wL)1 -- 1.26 < (0.33a
F ECAL SIrFDTCCOCCI fLCGIO(/100ML)) I -- 4 - 10 9 1.115

*FC.'FS AA710 1.- I- 0.. 0

*Note: Sampled at 0.3 meters

* STA'0D
* PAFANOIER NAMC IUNITS) * FF

*6/ 6/7A

* ~PHYSICAL nAYA 4

m iscrLLANEW~S DATA

* -srciicj L()c hIFPOM fP-11K LK UPSTI 15I.
5 A4

0
LL DF.-I,4 (ME 14S1 * 1.0

FIELD MLASUr.LOFNTS4

SATl-k 7frI-prhAIUrE (;IEC. C) * 2'P.0
S* -5 (.n1'UCAf~t * 710n tvwtiCoCM sc)- .

* CILPAIJUN $4EVLCIICN F;1T'NTIAL INV) 441

0 oSSOiLr 'FDlIY(Cf. ELfCTflCrE IMG/LI * *.1
pp"- (SIC u .I 5) 7.n') 4

LAIIATC.DV PA7A 4

* TurtIUjIIY. HACHl Tuk.ID!'(ICR (FTU) 2eb.00

910tIO CGI(AL nAIA4

tS* ACI(..il(Lr-C2CAL DATA

*rrL.AL C1f0F' (tnLLr(CC0LH 4 --F* lC AL 51 4 PT CCC C I lnflot/2C4~
*rC/tIS I.ATIC -

- --- ----------------------

*Note: Sampled at 0.3 meters
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TABLE D-9

C *., LANEjStMINCLE WATER DUALITY MANAGEMENT STUDY 00
CONP IP LN CE S (CONTYRACT DAChOI-78-C-010I2 PHASE 1. CYCLE 3

WATER CUALITY SAMPLIkG RESULTS

Special Station - Grab Sample

**STATION *STATION *STATION *STATION
* PARAMETER NAME (UNITS) * AO so 111 * g 2

7* 7/9/f78 *7/19/78 7118Z78 7/17/78

* PHYSICAL DATA

M I SCELLANEOUS DATA

X-SECT ION LOC (WFRO4 R-OK LK UPST) * 90. * 20. * 0. ' 0.
*SAMPLE DEPTH (METERS) 1 .0 * 1.0 1 .0 1 .0

* FIELD MEASURF'EFTS

*WATER TfP4PE04A7UIE (DEG C) 29.0 * 29.0 * -

*SPFC COpNOUCTANCr; FLC (UHO/Cm 2C1 t8.o0. - V -
*OXIOA7IOm AFCLCTICF. O wicmTAL 1N2): 5 6flo 60 - * -

*DISSOLVEC OXYCEN. ELECTROE (MG/LI 7.9 * 7.6 V -

*Pr* (Sic UN.ITS) 7.00 * 7.20 V -

* LASCERATCA10 DAIA 69

*TURBIDITY. HACH 7URSIDIMETER (FTU) 1 0.00 *23.00 * -

* IIILCGICAL nATA V**

* *BACTEPICLOGICA. DATA 9

F ECAL CCLFnPW fLOGIO(/IC0ML)) 1 - V - .00 < 0.00
*FECAL STf-DPTOCOCCI (LDG2O(I00ML)) -- 1.18 < 0.00
*rC/FS AIO - -- * 0. 67 < --

**Note: Sampled at 0.3 meters

*STATION
P A;:AMETE;; NA-[ (UKITS) * FE

*7/18a/78

PHY5IC.L LATA

P VISC'LLAP.Er.J DATA

A- 'IIch LJc (%,i: 1. - LK UPST) IS.5
*'A-(L' CgPTHi 4p.?E-.$i * .0

F FIELD mLASUL1i,T5

* ATif- T!.FPATU;-E (zVE' C) 31.5
T-P'c C1K'CUCTA%(,f. FLC fuMf'/CM 2-C) 94.

*CAIUATLN ILEUCTLI-* PZ1.TA MV) * 370

*I ISACLLVEL; OXV6.lj. LLFCTI.ft)7 (V'6/L) q.9
*1 ISIL~1) L.NIT~i * 8.40

kAt5C .ATIAV L)AT A

7 L.j I IY . VACm TU. LI r2T I - I FT U) S .70

* IOLECG.2AL L)A!A S

* * ACTE-r.IOL0GIVAL ChAA

* ICht CCt.F ww~V 1LUCJ1(/O('lJL23 * -
*FIC4 j i .- "TCOCCt LU (ItOII

F ,0 h~r A a--

SNote: Sampled at 0.3 meters
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TABLE D-10

0: LAKE SEMINCLENWATCA OUAL ITV MAK ACEMENTrSTUDY 0
COPPS OF EN INER 4COnTRACT DACbOI-78-C-0 0 1I PHASE 1. CYCLE 4

WATFR CUALITY SAMPFLIkG SESULTS

Special Station - Grab Sample

**STATION ' STATION *STATION *STATION
PARAMETER NAM' (UNITS) AO AD 00 so 0 2

/17/79 6/17/78 *8/14/76 8 /1A/?S

* PHYSICAL nATA 9

9 MISCFLLAKEOUS DATA .

*x-SrCTION LOC (%IFROM P-OK LK UPST) * o. 20. 0o 0. .
*SAMPLE DEPTH (METERS) 1.0 2.0 * 1.0 1 .0

* F2tLD MEASUREI'FNTS* .

*WATFRCIEMPERATUrE IDEG C) 28.0 * 20.5 -
S sPEC CNOUCTAKCE. fLO (UmtfO/CU 25C): 75. 8 c. * - * -
OXIDATION REOLC'TICN POT ENTIAL I MV) * 370 * 330 - . -

DISSOLVED OXYCEN. ELECTRCDE (MG/Li T .4 * 7.2 - . -
P1, (STE UNITS) * 7.10 * 6.50 -

* LABonATORY DATA99

TUR&tDITY. MACH TUADIDIMETER (FTU) 7.00 * 7.20 9 -

S IOLCGICAL D)ATA99

** BACTERIOLOGICAL DATA9*

FECAL CCLrOFN4 ILOGIfl(/10OML)) 9 .* 490.00 * 1.2M
*FECAL STREPTOCOCCI (LOGIO(/I0OML.)) 9 - 6 - 1.00 < 0.00
*FC/FS PATIO >1-* -- ~ ).00 2q0

*Note: Sampled at 0.3 meters

* STATION
PARAMFTER NAMF (UNITS) * FE

8/16/78

PHYSICAL DATA

* MISCFLLAKEOUS DATA

SAMPLE DEPTH (METERS5) 1 .0

*WATVR TFMPFPAILJNF (orG C) * 30.0

S--C CONOUCTAt1CF. FLC (UMHC.'CM 25C)- 90.
OXI:'AIION sirCLCTich rniENTIAL (MV) *390

81EJOLCGICAL DATA

OACTEkILOGICAL DATA

*ri(AL. COLIIOR. J1ntG0(/1CCMLfl -
9FFCAL STfrPtroCCiCCI (LrLjC(/I0.INL)) -

ruS RATIO . -

**Nte: Sampled at 0.3 meters
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TABLE D-11

Water Quality Sampling Results
Phase 1, Cycle 5

Parameter Name Station Station Station Station Station
(Units) AO BO BI B2 Fe

9/27/78 9/27/78 9/25/78 9/25/78 9/26/78

Physical Data

Miscellaneous Data

X-Section Loc (%From R-BK 90 20 .... 15
LK Upst)

Sample Depth (Meters) 1.0 1.0 1.0 1.0 1.0

Field Measurements

Water Temperature 27.5 28 28.0
(DegC

Spec Conductance 80 80 95
Fld (umho/cm 25C)

Oxidation Reduction 450 80 420
Potential (mV)

Dissolved Oxygen, Elec- 8.2 7.9 -- 7.5
trode (mg/l)

PH (Std units) 7.3 7.5 7.5

Laboratory Data

Turbidity, Hach Turbi- 2.96 4,56 -- 9.56
dimeter (FTU)

Biological Data

** Bacteriological Data

Fecal Coliform (Log 10 0.0 0.0
(/I0i))

Fecal Streptococci 1.57 0.0
(Log lO(/lOOml))

FC/FS ratio 1.00 1.00

** Note: Sampled at 0.3 meters
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a TABLE D-12

Water Quality Sampling Results
Phase I, Cycle 6

Parameter Name Station Station Station
(Units) AO BO Fe

11/29/78 11/29/78

Physical Data

Miscellaneous Data

v-Section Loc (%From R-BK 90 5 40
LK Upst)

Sample Depth (Meters) 1.0 1.0 1.0

Fiela IMeas, rments

Water Temperature (Deg C) 18.0 18.0 18.5

Spec Conductance, Fld 180 103 129
(umho/cm 25C)

Oxidation Reduction 370 290 370
Potential (mV)

Dissolved Oxygen, Elec- 9.4 9.1 6.6
trode (mq/1)

PH (St< units) 7.on 6.60 7.00

Lahoratnry ') a ti.

Turbidity, Hach Turbi- 7.56 9.06 6.76
dimeter (FTU)

D
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TABLE D-13a

1''L 3 -JLIv OAL :I YhL

------------------- It- 5
V.A (JAL *Y -,A 0"L I'll, -

* STAT!f J j ;TATIj, * s!AT I A ;TAT1,1 -0
* AAT ; ?,V f UNITS) 0 1 * 32 )a3 3

------- ----- ---------------- ---------------- ------------

RILGICAL DAA

ALGAL GPOTH POTENTIAL

ALGAL GP PD?4 PCTNTIAL (MG/L) -

* 81MAS'F MEASU1CM-r4TS

ATP I 4G/L ) 90. 80 . "tO'. Ito.
B*I 3A'A * LANK "r, (P4G/

-
J M) . do. * < . * -*

CPL -J 3P YLL-A (U/L) 8.3 6C.4 ',- * 9.'

C L qRIHYLL- LUG/L) 2.. 3.4 1.3 I.A
CtL=OOPMYLL-C (UG/L < 0.1 < 0.1 < 1.1 0.2

T CAT I1:,l S'&TIj 4 %'A'I * &0 *
PAA :T_ NA E (J*4TS) * 3" * 0' ,4 '3) ,./3'/. '' * A/3./Aa*" //l,; *

/7- u a a / 1 W

B IOLOGICAL DATA .

ALGAL GPOwTH PCTE*JTIAL

A .LGAL G920oTH POTENTIAL I*MG/LI ---- 9.53 R .'9.E * --

* S014%SS MFASU7S MFNTS .

ATP (NG/L) * . * 100. * O. * 0.
* 34,. 'ANT (GCJf'3* 7. S.* 3. t..

C PLC ') PrYLt.-A (UfG/L) 4.1 6 * 4*3 3. b

C"LOF INHYLL-3 (UG/L) 1.4 I*. '0.5 33
CHL OPHYLL-C (UG/LI * 0.2 < 0.1 * < 3. I < 3.

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------------

* STAT! 3)N • vl'' * 3 JjA'J* i * r& !'l *
* P&- &'FT-*M NAM: UI;"3 33

a '/1 ":? * 4/2 )/7 * &/Q/9t * -,/ '

IrLCGIAL DATA

AL.,AL r U.?TH CTE',TIAL

ALGrAL G ;;It-O PCTEN
T

IAL (M,/L) 7.fI * .43 * Q.v . 304%

BIOMASS MEASUOMENTPT*

AT%( (JG/L ) 150. o.. 0. 30.
-J As'. LANJKT:1- (MG/CU -4) 1. < 1. < .L . *
C L 'P L L - A U*/L.,

CL YLL b (UI-./L 1.5 < 0.1 3.3 • (1
C* OFISPHYLL-C (')r/L) < 0.1 < a < 0: 1
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TABLE D-13b

* . . . a

* 9 S'AL I |It SA* TI--, * y l' i , * . ! -

* PA; A'ET!P PAV. (,JNITS) * 54 * 1.. * 1 ,
* ' /2J0/7t * 4./24/73 * A/21/'i' * - /-.;/'i

* a

*BIOLOGICAL DATA

* ALGAL rcOvITH POTENTIAL *

ALGAL Gr0W'TH POTEP.TIAL (MG/L) 11.. 3.52 * a.Io 13. A0

* BIOMASS M!ASUCEN=rITS

* ATP tG/L) 80. 60. * 0. < 30.

B 8IOMASS. PLA4KT)N (MG/CU M) 'C4. 2. * .

* CMLVO1P0YLL-A (UG/L) 6. : 2.. * 3.1 3.0

* CPLOPOPHYLL-B UG/L) a g < 0.1 1 '.2 0.3

* CHLOP.IPHYLL-C (UG/L) < 0.1 < 0.1 < 0.1 < ( 0.1

e C * *

* // /PAQAU'.TEQ NAMe. (UNITS) * 1' * l' *

C / ' l d e/ " 7 * al'. :

BICLOGICAL DATA

ALGAL GrOwTH PCTNTIAL C a

ALGAL GAOtITH POTENTIAL tMG/L) -- 10.30 --

BIOMASS MEASUCEM-3
,
TS .

ATP (|G/.) * a3, * )70. 170.

BIOMASS. OLANKTOtJ (MG/CU M) * 3. 41. i 3.

COLOF:3PHYLL-A (UG/L) * 3.) * ( * €

CI-LORlPHIYLL-- (U(./L) < 0.3 0.7 0.1

CHLOkLPHYLL-C (UG/L) 
< O* * 0.1 i < 0.1

------------------------ ------

Notes: Bacteriological data from grab samples taken at 0.3 meters.

All other data from depth integrated samples composited from
individual grab samples taken at 1 meter intervals above the
depth of 1% light transmittance (or 8 equally spaced intervals
where this zone is >7 meters).

Algal Growth Potential results represent the mean of the 12-
day mean algal concentrations in the unspiked water.

I
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TABLE D-14a
L AL& SE%.MI NJLf OATS r OUAC I TY 'MA'A.1iEMFJT STurDY -

CT.PS CF ti'tJ GIT (] .T PACT DACi0l-'-C-0101) PMAZE 1. CYCLE 2

1hATt', UUALITY SAMPI.'llK RESLTS

* .

*STAT1.)N *STATt'j * ST AT Ir *" ST ATION
DAR&METEP NAME (UNITS) 01 0! 13 *

- - 6/ 7/7 % 6/ 1/'T- *A/ 7/- 61 7/?8

BIL.LOGICAL DATA

BACTEFrIOLOGICAL DATA * .

FECAL COLFCRM (LOGIO(/OOML)) -- * -- -- --
FECAL STIEITOCOCCI (LrGIO(/iOOLI * 2..o * 2.96 * 3.! ---
F C/FS RATIC -- -- -

BIOMASS MEAS -EMENTS*. . . .:
ATP (NG/LI * 110. * (100. (100. .QO.

BICMASS. PLANKTON IMG/CU MI 2. * . * 4. A 6. *
CtLOr-OHVLL-A (UG/L) * 3.5 2.9 * 3.7 ** 4.3

*CHLt3POPHYLL-8 I IG/L) * 0.8 * 0.1 0 ." 0.9
CHIOROPIYLL-C fUG/L) < ( 0.1 < < * 0.3 (0.1

* o STATION S STATION * STATIl'm * STA'ION
PARAOFTEW NAME (VNITS) , 05 0 ' f7 0-

* 6 ?~' *6/7/78 *6/ 6/7A 6/ 6170

B6LO6CcAL 6ATA

BACT.PIOLOGICAL DATA e

FECAL COLFnRM (LOGI3(/IO0mL)) -- -- 2.q0 C0.00 I
FECAL STREcTCCrCCI (LCG101/13ML)) * 3.57 * 3.79 * 2.43 2.32
FC/FS PATIO * -- -- 2.96 <0.01

* I0MA35 MEASUPEMENTS .

ATP (N.G/L) < 133. C I1O). t 1oo. 1 223.
BIGMA'S,. PLANKTCN (MG/CU M) * 6. * 21. • 2. 4.
CHL kOPHYLL-A tUG/L) * 3.1 * 4.3 2.5 31

C"LOAODoYLL-B (U/L) * 1.0 * 1.4 * 0.? 0.5
C'ML-ROPHYLL-C UG/L < 0.1 < 0.1 C 0.1 0.2

•A . N T ISTATI"N * STATION * STATI-'4 * STATION
PAv% AV UIS 39 * 10 it 1* 26/ 6/"A b / 6/7 S/ 6,76) 4 6/ "o/7g

8I'CLOGICAL DATA S 9
BACTEc ;OL OCAL DATA "

;-!CAL COLFrI(M (LCG,0(/IOOML,) C )0 0.90 < (0.0 * ---

FLCAL STO-PTOCOCCI ILOGI0I/IOOmL)Il 0.0- < 3.0.) 0 0.00 0 0.30
FC/FS rATIC 0 <0.11 >!.33 9 <1.03 " --

8I 1 4A
, 

IF ASUr EMENTS

ATP (0G/L) o0. Soo. * 400. 30.
* 3ISS P LANKTWN IMG/Cu M) * .. 2. * 3. 1. (

ChLC93PHYLL-A IUG/Lf * 10.4 * 21.1 * 9.0 * 0.6
(,.L,,0PVLL-0 luG/L) 1.2 0.7 2.% * 0.3
Cl. O -VHYLL-C IuG/L) ).4 * 0., * ., 4 C 0.

- -- - --------- ---------------------------
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3 TABLE D-14b

STATION * STA.IJN * STATION S STAIopj
* PARAMET.TR NAME (UNITS) * 13 1 1' * 15 * If,

0 6/ b/78 0 6/ 5/7g 6/ 5/'18 * 6/ 5/'1 *

*I I O I S

BIOLOGICAL DATA ".,

* BACTERIOLOGICAL DATA "

* FECAL COLFCR*4 (LOGIO(/IOOML)) (O.00 1.15 * 1-15 2 2.36
F ErCAL STREPTOCOCCI (LOGiO(/IOO..)) * 0.95 1*01 * 1. 1 1.2

* FC/FS RATIC * (0.18 1.25 0.93 * 2.'?

• BIOMASS MEASU92EMENTS.: 9 9

, ATP (NG/LI • S60. 7 70. ; 130. * 30.
B SIOMASS. PLANKTON (MG/CU 0) . a -C ( 1. < • 9 1. ( I

SC€LOROPHYLL-A (UG/L) 11.0 a 6.3 11.2 4 1.6

€HLOROP-YLL UG/L 1:.2 1.3 1:1 0 .5
*hLOPOPHYLL-- 1UG/LI * 0.1 * 0.2 * •0.1 * (.E

I7

STATION * STATION * STA'ION
SAqA"ETER NAME {LnN9T 0 17 a le 19 '

6 M 9 - : 6/ / * 0/ 6?8 * 6/ 6/18

BIOLOGICAL DATA

* ACTEPIOLOGICAL DATA9 *

* FECAL COLFONRM (LOGIOI/IOOML)b * 3.0 (0.00 0 0.00
F FECAL STREPTOCOCCI (LOGiOI'IOOML)) * 2.86 * 2.8 3.18 *
FC/PS RATIO * 3.42 * (0.01 (0.01

* S8I4ASS MEASUPEMENTS9 * . U •
* ATP (NC/LI 9 30. * 0. 220.
* GIOMASS. PLANKTON (MG/CU M) * 1. * 5. * 3.
C).LOPO0'mYLL-A (UG/L) * 1.3 * S.6 - 4.7

E CMLOROPHYLL- lUG/LI * 0.3 0.5 0.1
CHLOROPHYLL-C lUG/L 0.1 0. :1 * 0.1

Notes: Bacteriological data from grab samples taken at 0.3 meters.

All other data from depth integrated samples composited from'
individual grab samples taken at 1 meter intervals above the
depth of 1% Tight transmittance (or 8 equally spaced intervals
where this zone is >7 meters).

D
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TABLE D-15a

- - - -- - - - - - - - . ,- ,- .- ,- - --- - - - - - - - - - - - - --- - - - - -, --- - - - -

** ' ' ' * *T- , C - . r -" -C v ,

•* 9 e0 *

AL;';tL GLrOvTH CPrJTE.JI1 AL o

ALCL Gk" ('TT' iTl,%L (MG/L) . -- --

I AL 7 ;c
* 0 .

C PL ",€; 4Pcft t L L-A' I Ue,/L L 1 ° I ' .3 1 0 '

C F~r, " VL- (LUGIOC) •L) 1*- I O-
"  

* Ono * 2.4
C 'L ; '' Ccc (11,,I.1.-o*1 %*,/ . * . 1.,~ a*

CO* r/ ) ,tI: *y,_ -. ,, * .". * 1.) * 11"0 0

Atit /,/LN* j72 . * F F4.1 !. I

9!.CL. I CAL DA
'r

A

A LGAL (,rnw 
"

4 
P 

Z!TtI .YlTj L

* rAL GcL¢. ( )TCJ(.L. 1*|.1*..L)0

* "+'' r C''t10Y L ' ('./L) * /' O. t. 4. * I----
* CL " V' ,0YL L- ( %JG/LN 01 1a* * *0 01.= ---.-

A C 
- " 

' L

-AL4

o Frl-* -,*~ .Av 0. 9

(11 14Y 0(/ 0 1

- - - - - - - - -- - - - - - - - - - - - - -- -- - - - - - - - - - - - - - -- - - -- -- - -
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TABLE D-15b

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* B! L'r.!C.%L DATA*

* ALGAL ;;nx'FH POTrl.r1 %L .

*ALGAL h' PZTV!,T IAL ( %4(/L) I - A.3 * 4*

* 9ACT-.11)L'2ICAL ATA

*r -^CL COL '*' (L7;JL(/I JL)3 1 0.*i < 0O. * - *a
* -;-L -T' .- I :L GI )(/1I 'L)) * I .~' 1. 3.2 * - * *
* 7c/.s iATPI 0 . 1 *' 1- *

*CHL:W)PM L L- A ( U4-,L I *. 'I - I*.5 I.

* f- L16- ~ (UCILI 1 1.3 1.. * - * I7
*C?-LUQOPHYLL-C (h)G/U 0.1c;. - 0.1

- --.A 2' -5~V- i -A -*

S*'' -4 IT a a

j43':LCc.1CtL DATA

* ALG3kL GP(JlTH POTE&JTI AL

* ALC'AL G rZdH P(EP,TIAL ('1G/L) 5**. 33 .2

C * Z -I:) . I C* A

Pr r-L ',L" :-4 (L'Yf.1 (/I 01'4t.) <a. < 1) -- * <1a < .
F~ -CA L ' 5 r C C (L I J I/ I a ALi * 1.7 3.* 0-* ~ .'.)

C L(4-6 (N'/L I J G I

CO-L N-'dHYLLAr (JUI1.L--Z,2

I I I * 0:
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TABLE D-15c

-------- ------- --------------------------* 9 9 9 9 9
* * YA'1 ,'J * €'TAt 'H 9FI S'A--I'I * S*"r -t i *

e PAUAMETC NAME (9ITS) * I

e V~B."IL'C.CAL DATA e

* ALGAL COnWTH POTEN.TIAL

* ALGAL GROWTH PCTEJTIAL (MG/L) 2.43 5.1,- 9

* 0ACTrI'J LC'GICAL DATA * e e

*F4 AL CCLrCC (L0(10(/IJ0&"L)J 9 - 9 0.63 ' 0.00 * -
F F.CAL STR'-DT:COCCI (LG1Q/103"4L)) --- 0.0) * <0.00 9 --
E :C/93 FAT!': -- 4.0O * ). O0 ----

* B~BOMASS MEASUP4-'MENTS • •

. ATP (NG/L) --- 40o. o A'0. • - •
BIi'ASS. 1'LANKTOfJ E9,G/CU PL ) -- 2* 2. --

* CL01(OPHYLL-A (UG/LI -- 6.3 * 13.2 9 - 9

* CHLO0PHYLL-P (91G/L) | * 2.? 9 -
* CtLOROPHYLL-C (UG/Li 0.1 e 0.2 --

* 9 T T I e ".lTt7 . * STA! 1 j *J %TA'13.I
P .,4A T-- TJIA,! (UO I'TS) 1- ' J i * 1

7 /11/74 : 7/1-7/78 1/t/ 1 "1/ia'
e • /~T * ?/7?( '/ e/ • *'

SICLOGICAL DATA 9 .

ALGAL GFOWTH POTENTIAL 9

ALGAL GROWTH POTENTIAL (MG/L) 14.70 5.'2 9 --

BACT!CIOL CGAL DATA 9 *

F'":AL CnLF"I' (LflGl'}I/2O4L)) * I.46. l . 3 1.30 * 0..'5
* FFCAL S-0 T1CCCC1 1LOGJ(I/lJO1L)) * 0. A . . Z.5 * 2.15
FC/FS PATI: t0.0 * 1.3, 0.03 <(0.ql

* BIOMA3S PFASUCFMIFTS

9 A'PM G/L) (a. < 10. n0. * e0. 9
1,10MA':. PLANKTON (M4',/CU NJ * I * < 1. 2. 2.
* ,LPOHL-A (UG/LI & .2 3. * I 9 6

* LOF OHLL- (UG/L) 9 0.!' 0.5 " . 0.4 0 1.2
CMLOROPHYLL-C (U(;/L) < U.1 < 0.1 0.4 1*3

Notes: Bacteriological data from grab samples taken at 0.3 meters.

All other data from depth integrated samples composited from
individual grab samples taken at 1 meter intervals above the
depth of 1% light tranmittance (or 8 equally spaced intervals
where this zone is >7 meters.

Algal Growth Potential results represent the mean of the 12-
day and 14-day mean algal concentrations in the unspiked water.
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TABLE D-16a

@4 LAKE SEI1r0LE WATER OUAL ITV -4ANIG ELNI STt.O' e-
CC E4S 0F I E CG1,IE S (CONTrACT CACWJI-7d-C-,jj011 I-A.E 1. CYCLL 4

WATER QUALITV SAMPLING ES LIS

#- STATIC% * T,1 CN * STATin. " STAT ION
P Pa&rIFTER NAME IUalIIS) * 01 * * 3 * 14

# * d'17/78 " B.17/73 * 8/17/75 * q/17/74

* * . . .

BIOLOGICAL DATA *

* *ACTEAIOLOGICAL DATA 5 *

* FECAL COLFInR" fLOGIO(/100L)) 1 2.70 - 1.70 * l.4 * 1.60
* FECAL STPEPTOCMCCI (LnGI0L/I00ML)) 1 I.53 9 3.5q * i.el 1 a.1

F fC/fS RATi(J 0.74 1.30 * 0.73 1.30

B|I0MA5S MFASUPFMENTS

* ATP ING/L) * 70. * 230. t Sic. * 90.
8 104ASS. PLANKTON (MG/CU 4) 9. e 2. 2. Z 3.

• CHLORCPHYLL-A lUG/LI " 9.7 * 9.5 * 9.9 13.0

0 CHLOROPHYLL- (UG/LI 1 0.7 * 0.7 * .6 2 e 0.7
9 CHLORCPHYLL-C (UK/L) < 0.1 0.1 0.9 * 0.5

: STATIOn STATION *sTATinN *STATI"Nk
P APAMFTER %A"E CJNITSI * 0 * 0, * 07 * 07

e• * 8/17/72 8/17/78 * (/If./7A 3 zi6/7
,

* P IpoLOGICAL DATA * S • S S

.ACTERIOLOGICAL CATA .

F FECAL CCLFO om (LOGI0i/2001LI)) 1.45 * 1.93 c (0.00 * --
F FECAL ST8rPTOCOCCI lLGI3(/I0OMLI 1.60 1.57 1.11 --

SFC/VS RATIO * 0.70 * 2.30 < (0.0a . --

* BIOMASS MEASUREMENTS S S S

ATP IG/L) " 80. * 80. * 70.
BIOMASS. PLANKTCN (MG/CU H) * 3. * 2. * 2. * --

e CHLOROPPMYLL-A (UG/L) 11.5 * 10.5 9.8 --

C-OPOPHLL (UG/LI • 1.93.3 * 2.0 --
* CHLOROPHYLL-C lUG/Ll 1 2.3 5 0.6 * ( 0.2 5 --- .

STAIICK i YTA71C, 3TAT IC * STATIJN •
PAOSAMETEW NAmE (UNITS) 01! 0

t
, * * 30

S . 8/36/ 8 * 5/l/78 A/I(/P R /15/71 .

0ILCGICAL DATA "

* BACTE'IOLOGtCAL DATA S .

FECAL CCLrFOR LLOGIOL/100ML)) * 0.*q 0.30 -- (0.00
* FrCAL STPrPTOCCCCI CLOGI3O/IOOML) 1.36 0.a5 --- 0. 30
, PC/S RATIO 0.13 0.29 * -- ( 0.50

DIDMASS MEASUREMENTS S "

'ATP NG/l *) 9. * 30o. * -- 120.
BIOMASS. PLANKTON (MG/CU MI * 3. * 3. ---- 3.CHLCrPHYLL-A LUG/L) * 9.3 12.2 -- 1 9.0

C0LOrOP"YLL-0 lUG/LI * 0.4 1.5 --
CLORCPHYLL-C |UG/L) C 0.1 * a.. --- * 0.
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TABLE D-16b

*STATION *STATIL'N - STATIn-4 STATION* PARA-ETFR NAME (UNITS) I l * 1 * 22 I 13

a/ ,7, , S .

I S/7 8.1./7

* DIOLOGICAL DATA 9 • *

L-ACTERIOLCGICAL DATA •

F PECAL CCLFO- ,LOrGIO,,0"NL7) 0.0 - <0.00 (o. 00
FECAL STPFPTOCOCCI (LOG10/IOOL)l (0.00 - * (0.00 1.34

E or RATIO > )1.00 -.... <0.05

• BIOMASS MEASUREMENTS .

SAlP: (hG/LI * 70. - * 30. * 6.

8 BIOMASS. PLANKTCN (7G/COJ M) 2. 0 --- 1. .

: CHL ROPHYLL-A L/ * 24.? -- S 1..7* 12 2.2 :

* COOROPHYLL-B (UG/-I * I.e -- o.S 2.5
* CHLOROPHYLL-C IUG/LI * 0.7 e - 0.1 * I.5

* . . , . .

* STAT2O1 * STAIUN* STATJON * STATION
* PAPAMETER NAME (UNITS) * 13 * 24 * 25 * is

-w/1 /7. o 8/2b/?e 8/14/71! 8 /14175

BIOLOGICAL DATA 9 "

BACTERICLCGICAL DATA 9

FFCAL CLFOPW (LCGI0(/I00WL)) -- * 1.65 * 1.32 --
FECAL STPIIPTCCOCC1 (LOGIOL/IOOML)) -- 1.15 * 1.03 9
IrC/F RATIO -- 3.20 * 1.60 * --

9 IC-ASS MEASUREMENTS.' . •

ATP ING/L) -- 90. * 330. 9 --
BICM AS, OLANKTCN (MG/CU 1) -- ( 1. * 3 --
CHLOROPtYLL-. IUG/L) -- 4.6 9 28.3 --

CHLORCPHYLL-B (UG/L) ---- 1 3.5 * 51 --
CHLOROPHYLL-C (UG/L ) -- * 0.2 * 2.2 . --

* 31ATION S.TATICK STATION, o STATICN
* PAPAMETE NAMO- (UNIT: ) I fU I 7 I 2P I1.

S h/14/T7 E :/14/71 * R/IL/7n S I/16/
7

q  
9

BIOLCGICAL DATA "

IBACT-2iCrLOGICAL DATA o
* 9 9

rrCAL COLFORM (LnGIO(/130-L)) 2.32 * A.PI * 0.q0 1. OA
FECAL STRUPTOCODCI (LOGI0(/I00L)) 1234 * 1.3A * 2.tj4 * 2.7q
rC/FS PATIO I 2q.30 2 27.U * 0.01 * 0.02

. .. :
V 83MASS 84FASUAF PENTT 3

A7P (NG/L) 60. < 6 0. 80. 70.
BIOMASS. PLANVTCN (MG/CU 0I 0). * 6* * 2. 1
C "L RLP$ LL-A IUG/L) 2.4 9 2.5 13.1 12.6

CHL)QRO:YLL- (UG/L) o"1 * 0.2 * 4.o1 * 4.0
C"LOR HYLL--' (UG /LI < .0.05 0.

Notes: Bacteriological data from grab samples taken at 0.3 meters.

All other data from depth integrated samples composited from
individual grab samples taken at 1 meter intervals above the
depth of 1% light transmittance (or 8 equally spaced intervals
where this zone is >7 meters.
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TABLE D-17a
L A,.- ''4 1 s,-)I . T'- Ou'L y 1 - .T-., J .Y

- !~ .. . ... 1... . . . . . . .. . .. 11.1 . .y.L .

: S TAT I ,T t'l I I I i' S T
*~o' !A.~' T~ 5LJ7S 3) 12 " I

5 .LOC I CAL DA
T

A 0

* 4 f. 3

F* .CAL L C7 " 
"
'M. 'T -' TI L *

A Z. ( '1/-0 :11

* LGAL Gr. )a"M rP7'L.f 'AL (£NGIL) - ---

*Lte ,P 4 4

1A!LUC - IHY LT G!A:,L 1.ATA 4 1

* "CAL Y'LL (L: R 0C/I3 
'
L )) < 0. .3$ 1.03 :. "I

* " r (C-AL 7T
r - 

OTC ' (1 (LC' I (/| O.) L) ) *.',.,|* . |*

F'='b =AT1 - 0.72 * I.11 l... ".32

M 8'WA " MA SU-" L W[" P-T S 4 "

* A
' :  

( IIG/LI * ,U0G/ L 303. 110. .
* ' | l:4A$.' , '-'L

' 
t'T7' : (l*,/ L) ,-.) " < I * < 1. 4. " A.

* CL~ OP,-YLL-A (L',/L ) * 12.0 * !.3 i 3.3 * 11.

* C L D1- P li YL L -
F  

( J (./ L ) * 0 . 3 .. *1 4 0 *

UP L~-'PNYLL-C (Uc'/L) * <C 0.1 0.7 * *. * *1

* * STATI N * S f T " N * 5 A' I * 'r -Yi

* O)AeA,.;T - NAPE (U'ITi) ' U, O. * '' * 0' 0

* , /77 3/2'/' * "/'' •'

r TrLO(,ICAL DATA

ALGAL cwnl.TH P:TL"ITI *L

ALGAL 1 PLUT'NTIAL ('.1./L) -7. , .27

S( LI LrGI !.!L OATA

r ' AL CCL'. I't : (L( , 'I3(/ J .'L)) 2:!, 2.0 1 ') -- --

F :. TL £T. " zOCC: (L.',G ( I3 I JIL)) * *- I. a * .1' --
* " " ( " q ,', ! /. j • I -e) 1 .'3 * ---

O 3
r  

,t.L A 5U:-:' "

A ,lO. " .'/. ----
F I'"AA .4 ( LAP'T,'f (-,/) ) 4 L-. PV* G/- 4  

4 ----

C A 'LU F PsIYLL-A lu /L . * 7..- -| * . --

C?"L - " 4YLL-C (lG/LI < 0.1 0." c 0.3 --
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TABLE D-17b

* ~ ~ ~ ~ ~ ~ I~A'1" .A~ A'
0.- A& .. I JAA I I 

T 
) * I A Ir

- - - - - ~~/' - -/./ -

BIO?'LOGICAL CAT.4

* ALG.AL GPCrI4 DOCTEIT1AL *

*ALC.AL G.AjwTq P0ITC-0IAL ('AG/L) -5 - 3.12Z

A ACTSJ IOL"GI CAL DATA *SS

*FECAL CCL~'A'S (L('G3(/I00VL)I 0. 3A ) < (3.3 - ()
Ft FCAL STI-7r-COCCI (LI0(/30P'L)l 1 .34 *2.15 * --

Fc/S rS~ a I S1

*ATP (NC./L) * f2 * ('. -- S 143.
* !M ru-s~ LA'4KTOlt CS"r'U ?AI < 1 . * * . ,
C C.. NO YLL-l (UG/L) .6 o 1)o- * a~

*C?-LOlF'0hYLL-L tUG/LI 1.3 * 0. - * 1.0
*CtILOTPPYLL-C (UG/LI 0." < C01 J-* .2

%T TUP STL~ ' S l ' "I

* PAR;A.Z
7

.. F llA'-l (JtIT.Il * 1 1* I 1&
* 9/./? * /26a'78 * /Z,/A

*BLOICAL DATA

* L-,AL GrnOTP 0.71TENTZ L

*AL AL (R')5YM S0TrNTIAL (MG/L) 2.2 1 A- 4.72

E ACTPIOL-IGICAL DATA 5

* kCAL COLFCL'm (LrGlO(/I1.3'LII * .30 5 - 0.03 * (.0ol

*F'AL STr5oT CCCCI 3L.l(/JiI *l. - p 0."0

*FC/FS GATI, * 0.1)1 q -- 3 < 1.30

* OI3?'ASt MASU-M.'S ***

*ATO ( '*l./L) 1 1510. * - S '. *1
H lI nl4ASS n PL APII~t ('SOC14/CU ml 2. < - 5 A. * C I

* C-L3 (:!rMYLLAn (UC,/LI) 0: A~jS - ~ S * 2

*CHLCr.CDHlYLL C <SCL o 01 0 a-O. .
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TABLE D-17C

-- ------------------- -----------

* * AT) IN ~ -.T 1'1 "1 1 1 -A,~
* PA ..- 'LT- : t.•I". (JITS) * 1J * I- * 1

€;  
* t

, , * •/'V) *

BOLnGICAL DAT A

ALO5AL GP0wTH PCTr.JTI AL 4

ALGA.L (,;24TH POTENTIAL (M/L) -- 2.11 i.,-

ACT1", V)LIGICAL UATA

FLCAL COL 'R
"

C (L'>.,I J(/IO3ML)) -- 0.3) * (.00 ----

FECAL STr7 TOC CC L ) CG1)(/ 00 At)) -- <0.00 , --
F l/FS CA AT I- )1.00 <1.00 --

B I OMAS!: M:ASU
- 

FMfNT!,

.TP ("4G/L) 10-- 03. 24. --
* ?rr'A:. PLANKTON (MG/CJ M) ---- .. * ( . --
C L ;Af"Pi YLL- (UG/LI -- R.-

r  
2-.0 --

*C -'1;.Pt,YLL-D1 (UCe/L) 4 - .' 2.1 -

CILDOJPMYLL-C (UG/L) -- ( 0.1 0.3 --

, PA-4A"TCL Tp a (UNITS) * IIM 13

1BfI:LOGICAL DATA

ALGAL CO'PWTH PCTEN!T1AL

ALiAL G rWH POT-tNTIAL (MG/L) 23' ,) .2".

UACT-t IOLCOICAL LATA

r?-(L C CL nM Lr'WI3(/I1OO'L1I -- 003 :. 0.40

F-CAL STP- "CCJCT (L.0GI ) a O L))I o.Lo) l.o.. . .

FC/=S PATi - --- 0.1 <1.0.) <0.l

* i r SS; M=A,.1-FM NT4

* ."rP (A ,/L ) 10 . " ?0. < 3' O . 0

Z) 5A3, "LApI T0F+ (MG/*0 ,, * < :* . , . <
C PL L;-- ' H"Y LL-A CUL), * 6.J * ?.) 6 . 4

CPL J.JPMYLI.-r' (klI/L) 0.. 0. ' * 3
n  

|1
*C)L 

. 
;€>YLL-C (U,/L) < 0.) < U.) * 0.1 < 0.1

Notes: Bacteriological data from grab samples taken at 0.3 meters.

All other data from depth integrated samples composited from
individual grab samples taken at I meter intervals above the
depth of 1% liqht transmittance (or 8 equally spaced intervals
where this zone is >7 meters).

Algal Growth Potential results represent the mean of the 12-
day and 14-day mean algal concentrations in the unspiked water.
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TABLE D-18a
CmL ., r 11143L- ,,'A'' - } e L

* 
y 

. 
* I 'I . -9'- ,bT S-!J y Y -

C1PS CP -,GI r... 4 ; D.CtJ.3 j I- - I 01) • . :, C YL.

* h"-A3 I 9 JAL1Y * ;:SL';1A !.;

* P& A k!
r y  

NA*iF OINITF) * 01 * 02 * )3 * 0&
* 9 1a/-" ,7 * I i /?47 9 I |/:' '/74 * I |)IJ#.'

* 9 9 9 9 9

* BICLOGICAL DATA 9 9

S OAMASS Ml.ASUXC%9Ef#TS * . *
e ATP VIG/L ) I Aso. so. 0.

fu1*ASS. PLANKTr)N 3*G/:U M. 2. 3. 3.
- CMLOP VC0LL-A (UG/L) * ,.0 * 5.5 C 5

-'  
* 6.5

0 CI-LCIDIPHYLL-8 (UG/L) 1 .3 0.1% * 2." * 1.7
* CtLOPOPI-YLL-C 4UG/L) * 0C2 * ( 0.1 1 3.1 * 0.3

. 9., . :.

-- -----------------------------------------------
* PA; AV-T.:R NAME (U.JIT!) e * si * ~J 7  

* )'
* I/,)/7 * 31/2G'? * 11/J,0/"'a * t1'13/". *

63ICLOGICAL DATA 9 p *

* 5B|Q
$

44 MEASUt)CMENTS 9 9 9 9

ATP (NG/L) 70. . 90. * 90. . --
' SIC'4ASS. PLANKTONJ (MG/CU M) e 4. e 3. A. 9 -
' CMLOS;aPHYLL-A lUG/L) * 6.2 e 7.4 9 ".4 '

.C.LOPOPHY LL-0 lUG/L) * 1.5 * 1.1 * 1." --
* CP'L')ODPmYLL-C IUG/L) * 0.q * 0. * 0.3 --

* * STAIXDN * A~ T
PA*k .. ?- NAME tUNITE-) * : 09 3') I

* * 3)/43/7~£ * i/2n/7s I I3~'/ * 3/a''/la

* :81CLCGICAL DATA . * *

SI5MASS MEASUREMENTS e

* ATP (NG/L) * 130. 130. 9 -- 9 330.
* UICMA:pS. PLAN TCN tUG/Cu M9) 9 . 2. 9 -- 3. 9
CiLO0QCZYLL-A (UG/L) 7.1 9 0* • - 9 0.1.5

C C*LOOPH yLL-O (Ur./L) 0.5 3.1 9 --- 9 .4
* Cl-LOR-PHYLL-C lUG/L) < 0.3 * 3.3 -- 0

----- --- - ------------------
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TABLE D-18b

T* ATIO N * STAT J4 * S*A ',

* PAQAPIZTER NA'RE (VNITS) * 14 11 1.5** II/J3]/76 1 1/25'"8 * I1/'6~ * ' .- "
II/ /qI I / -P I I i?/T I

--- -- -

BIOLOGICAL DATA o

BIOMASS MEASU NENTS . .

ATP (NG/L) * 130. 100. --- a.
BIOMASS. PLANKTON (MG/CU M) . . -- 1.
CHLCRZJPAYLL-A lUG/L 9.1 13."- 1.2

C-L0R P IVLL-8 (UG/L) * 2.5 2.2 - C 0.,
{COLCRJPMYLL-C (UG/L) * Ib 1.3 -- < 0.1

C .

- - - - - -------------------------------------------------------
o * o ,

' * STAT'I.: ' CTAT 1,1; * S 1-I2'1* S 'TI
0 CAl. TErT NAI (U'ITS- ) * 11 ' I1 * 1.3 * I.* 11t"' 175 * tl/2 /"' * 11/2a/"r- 1L/,:/'',

* . . C

- - - - - ---------------------------------- ---- - ----------------
* 1 . *

* BIOL)GICAL DATA

* BIOMA5 MEASU.EMENTS * *

* ATP (NG/L) * 130. -- 140. " --
* BZ-MAS. PLANKTON (MG/CU N) * j, --- ,-
*C 'LU6P-Y LL-A lUG/L) * 16, --- 12.5 --

* CML.)0#l1YLL- lUG/L) * 2.1 .-- ** -
*CPLDPOPHYLL-C IUG/L) 0.6 -- * 0.n ~ -

------------ ---------------------- ----------
--- ------ ---- ------------------------

C a

° STA'U.II * $TATIJN
* PAI-AIAFT P NjAW.E (UNITS) 17? 13* 11/,i/' * 11/30/'8

- - - - - ----------------- - - ---------------------
UICLOGIAL DATA

BIJ.CASS MEASUEM-N TS

ATP (NG/L) * 2. 120.
e|.A-ASS, PLAI-KTP (MG/C M) < ( I * 2.

*C1NL0IUPH-YLL-A (UG/IL) * la * 8.4

CHL Or )PHYL-3 I UG/i.) * 0.5 1 .7CMLGFOP YLL-C (UG/L) < ( 0.1 "0.Ai

- -

Notes: Bacteriological data from grab samples taken at 0.3 meters.

All other data from depth integrated samples composited from
individual grab samples taken at 1 meter intervals above the
depth of 1% light transmittance (or B equally spaced intervals

where this zone is >7 meters).
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TABLE E-la

*$ LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY *4

CORPS OF ENGINEERS (CONTRACT DACWOI-78-C-01011 PMASE 1. CYCLE I

DATA FROM DUPLICATE ANALYSES

-- - - - - - - - - - - - - - - - - -

STATION * STATION STATION * STATION
* PARAMETER NAME (UNITS) I I-A * 3-9 * 2-A * 2- "
• * A/I7/76 * 4/17/76 * 4/18/78 4018/76

* S 9 9

PHYSICAL DAA 

LABOrATOPY DATA 9 *

COLOR (PT-CO UNITS) 55. " 50. * SO. o50.
TURBIOITY. HtACII TURODI[MrTER (FTU) 25.00 * 26.00 * 23.00 * 24.00
TOTAL FILTERABLE RESIDUE (MG/L) ....- S -- ---

TCTAL NC4FILTERABLE RESIDUE (MG/L) 0. 24. -- --10 2

CIIEMICAL DATA 9

MINERALS AND ,,TALS * 9

ALKALINITY. TOTAL (MG CACO3/L) 14. * 14. * 16. 16.
SULFATE. DISOLVED (MG S04/L) -- - 4. 4.
IACN. DISSOLVED lUG FE/L) 200 * 210 * IS0 * 1SO

IRON. TOTAL (UC FE/L) 1750 1 £60 * 1620 * 1520
MANGANESE. DISSOLVED lUG MN/L) o 50 - 5 a t SO 0 ( 50
MANGANESE. TOTAL lUG MN/LI S0 * 80 70 v T0

ZINC. TOTAL (UG ZN/L) 30 * SO * 30 40

NUTRI-N T, e 9

CAROCK. DISSOLVED ORGANIC (MG C/LI C 9. -c 8. " 9. * C 7.
CARBON. TOTAL ORGANIC (MG C/L) 6. 9 6. * 6. * 6.
NITFOCEN. TOTAL A1414ONIA (MG NIL ' 0.09 * 0.09 * 0.11 0.1

NITROGEN. NIIRATE .NITRITE (MG N/LI 0.23 * 0.2Z * 0.27 * 0.27
CRTHOPHOSPHATE. DISSOLVED (MG P/L) <0.01 < (0.01 C C.O * 0.01
PHCSPHORU S. TOTAL (MG P/LI - 9......

8IOL(17ICAL DATA 9 9

8ICMASS MEASUREMENTS 9 9 *

IOMA.S. PLANKTCN (GM/CU M) 2. " II. -- .
CHLOROPHYLL-A (UG/L) 8 6.4 8.1 * 7.6 5.:2
CHLORCPHYLL-O (UG/L) 2.6 1.3 * 1.0 * 1.7

Cm.OLO0nYLL-C (UC/L) < 0.1 9 < 0.1 < 0.1 " • 0.1

E-1
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TABLE E-lb
------------ ------------------ ------ ---------- ----------

• STATION * STATION * STATION ' STATIO
* UARAME1EP NAME (UNITSI ' -A 6 1-0 I I|-A 11-6
* 4/39/70 * 4/19/76 4/2017 8 4/.01/7

PHYSICAL DATA S " :

LAOORATORY IjATA o

CCLOP (PT-CO UftITS) 0. * 55. 5 $0. SO.
TUROIDITY. MAC.H TUAOSIDI1TER 4FTUI * 29.00 * 29.00 2 6.00 * 26.00
TCTAL IrILTERAOLE RESIDUE (G/L) s 8. 14. * 64. 173.

TCTAL NONFILTERALE RESIDUE ("M/L) " " -- " -- :

CHEMICAL OATA 5 0 5

MINERALS AND METALS :

ALKALINITY. TOTAL fMG CACO3/L) * 17. * 19. * 23. 23.
SULFATE. DISSOLVED (MG S04/L) --- -- 4. S.
IRCN. OISSOLVEO LUG FE/L) 190 190 170 210 5

IRON. TOTAL LUG r/,LI • 2160 2100 ' 1770 PS 0
MANGANESE. OISS,'LVED LUG MN/L) g So " < 0 < s SO " < 0
M ANGA '. TOTAL (UG MN/L) * 90 90 80 so

ZINC. TOTAL LUG ZN/LI • 30 '30 30 30

ktNTRIENTS

CARWN. DISSOLVFO ORGANIC (MG C/ ( 7. * 7. * 7. ; 7.
CARK)N. TOTAL OPGAt4JC (MG C/L) G .* 7. * 70 " o*
NITROGN. TOTAL AMMONIA (MG N/L) * 0.10 * 0.10 * 0.06 * 0.07

NITQCGEN. NITRATE*NITnITE (MG N/LI 5 0.2? ' 0.2? * 0.27 * 0.27
OFTHOP,4O.PHATE. DISSLVED ING P/L) * 0.01 * 0.01 < (0.01 (0.01
PICSPO-URUS. TOTAL (MG P/#L) -- - 0.08 * 0*08

BIOLOGICAL DATA

VIGSMASS MEASUREMENTS S * . *

SICMASS. PLANKTCN LGM/CU M) S -- 4-- ,. 3.
COLOACPHYLL-A LUG/L) 3.8 3.4 * 58 S.4
Cl*LOROPHYLL-B (UG/LI 1 0.2 e 0.3 0 0.3 * 0.2 5

CHLOROPHYLL-C LUG/LI 0.. < <0.1 < <0.1 , 0.1
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TABLE E-lc

:. STATION : STATION
* PARAMETER4 NAME LUNITS) 1 I5-A * 15-0
* 4/21/78 : 4421/78 :

: -PHYSICAL DATA

* L AISO4ATORY DATA

* COLOR (PT-CO UNITS) * 60. * 60.
* TUR37 ITY. HACHI TUR8OIMETER (FTU 1 13.00 * 13.00 U

TCIAL FILTERASLE RESIDUE (MG/L) -- U -

* TOTAL NONFILTEIRASLE RESIDUE (MG/L) * 3. ' 9.

*e fCHEMICAL OATA U U

S ,MINERALS AND METALS

" ALKALINIV. TOTAL ING CACo3/L) 32. 3 32.
* SULFATE. DISSOLVED ING SO4/L) -- -- *

? lRON* DISSOLVED LUG FE/L) 380 a 370

" IRON, TOTAL LUG FE/LI : 13To 1410 U
* MANGANESE. DISSOLVED lUG MI/LI ( 50 < so

M MANGANESE. TOTAL 4UG MN/WL) 70 * 70

?ZiC. TOTAL (UG ZNL) 2 20 " 10

* h UTRIENTS

U CAROCK.. DISSOLVED ORGANIC IMG /L) U ( 8*, ( *
U CARPSC. TOTAL ORGANIC (MG C/LI 6. U 6.

U NITAOGEN, TOTAL AMMONIA (NG N/LI 0.1 U 0.09

U NITROGEN. NITRATE+NITRITE (MG P/LI U 0.32 U 0.32 U
U OPTHCFHOSP1ATE. DISSOLVED (NG P/L) 0.03 0.03
U PMCS1HORUS. TOTAL IMG P"l 0.08 U 0.08 U

* ,DIOLOGICAL DATA U U U

U SISIOMASS MEASUREMENTS U U

U SICMASS. PLANKTCN (GM/CU M) U -- U ----
SCOILORCPHYLL-4 (UG/LI U 3.3 3.0 U

U CHLOrOPItYLL-6 (UG/Lb * ( 0.1 U 0.3

UC,4,OROPHYLL-C (UG/LI U ( 0.1 U < 0.1 U
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TABLE E-2a

06 LAKE SEMINOLE MATEP OUALITY MANAGEMENT STUDY *4
CORPS Of ENGINFFrS (CONTAACT DACWOI-78-C-0101I PMASE 1. CYCLE 2

DATA FROM DUPLICATE ANALYSES

*: STATION * STATION * STATION * STATION
PAAMLTER NAME (UNITS) 6-A * 6-8 II-A * 11-I-0

A 6/ 7/76 6/ 7/78 6/ 6/70 * 61 6176

PtYSICAL DATA "

,LANkATCPY DATA * 9 * .

COLi (PI-c, w4TS) * 120. • 120. " 35. 35.
TUROIDITY. H4Ct4 TURBIDIMF.TER (PTU) 160.00 150.00 8 6.60 0 7.00
TOTAL FILTERABLE RESIDUL (MG/Li l ot. * 106. 0 at. 0 94.

TCTAL NONFILTERAULE RESIDUE (MG/L) 1 109. * 129. .. .

CHEMICAL DATA "

MINERALS AND METALS

ALKALINITY. TnTAL (MG CACO3/L) 1 87. * 16. * St. . 50. C
SULFATE. DISSOLVED (MG SO4/Lb * 4. * 4. 9 2. a 2.
SULFIOE. TOTAL (MG S/L) * 0.7 * 0.3 9 0.1 9 0.2

IRON. DISSOLVED (UG FE/L) 0 ISO ISO 190 1 190
IRCK. TOTAL LUG FE/L soo * 5020 0 610 630NANGANLSE. DISSOLVED tUG MN/L) < 50 - 50 9 < 50 < ( S0

MANGANESE. TOTAL (UG MN/L) I ISO I O5 < 50 < so .
ZINC. TOTAL LUG ZN/LI 0 O 50 40 SO * 60

NUTRIENTSo9 9 .

CAR3CN. DISSOLVED ORGANIC (MG C/L ' 9. * 12. 9 7. " 7.
CARRON. TOTAL ORGANIC (MG C/LI * 11. 12. 7. a 6.
N1TqOGEN. TUTAL AMMONIA (MG N/L) * 0.10 * 0.09 • 0.05 0.06

NITACGrNp. NITRATE+NITRITE (MG N/L) * 0.40 * 0.36 .(836 * 0.36
OPTi-CrHOSPHATE. DISSOLVED (MG P/L) 9 3.06 0.06 <0.01 C0.01
PHCSPQHRUS. TOTAL (MG P/L) 0 0.35 * 0.34 * 0.06 * 0.10

B IOLOGICAL DATA 9 •

FAICTERIDLOGICAL DATA 9 1 6

FFCAL CCLFOPM (LOGIO/lOO.)) < (0.00 < (0.00 --- (0.00
FECAL STREPTOCOCCI (LOGIO(/IOOML)) * 0.S7 * 0.59 9 .... -

IOMASS MEASUEMENTS I " 9 .

nICMASS, PLANKTON (GM/CU MI Is. * 27. 9 9. * 7.
CILOPCOHYLL-A (UG/L) * 4.0 * 3.9 9.6 * 6.4
*CNLORO-PiYLL-8 (UG/L) 1.5 0 1.3 * 3.7 * 2.1

CHLORCPHYLL-C (UG/LI (0.1 * 1< 01 0.5 * 0.7
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TABLE E-2b

: : STATION ' STATION
* PAnAMETFR NAME (UNITS) * 17-A * 17-S

: 61 5/7S 61 5/78

PHYSICAL DATA " :

LABORATORY DATA * 0

CCLC (PT-CO UNITS) " 55. " 50.
TuRVIDITY. HACH TURDIDIMETER (1FTUI * 8.70 8 .6O
TCTAL FILTERABLE RESIDUE (MG/L) * 93. 93.

TCIAL NONFILTERARLE RESIDUE (MG/LI 15. 1 19.

CHEMICAL DATA

04INERALS AND METALS

ALKALINITY. TOTAL (MG CAC03/LI * 49. * So.
SLLFATE. DISSOLVEC (OG SO/L) 2. 2.
SULFIDE. TOTAL IMG S/LI 0.1 < 0.1

IRON. DISSOLVED fUG FE/L) 410 * 420
IRON.. TOTAL (UG FE/L) * 1110 1 1070
MANGANESE. DISSOLVED LUJG MN/L) < 50 c 50

MANGANESE. TOTAL (UG MN/L) < C 50 < 50
ZINC. TOTAL ,UG ZN/LI * 40 40

* ITRIENTS 1

CARBCN. DISSOLVED ORGANIC (NG C/L) < C 7. 6.
CARBOC. TOTAL ORGANIC (NG C/L) * 6. * 6.
NIT1-OGEN. TOTAL AMMONIA (MG N/LI * 0.08 0.10

NITnOGEN. NITRATF#NITRITE (MG N/L) 0.56 Coss
I ORTVNOHOSPHATE. DISSCLVED (MG P.4I 0.02 0.02
PHOSPHORUS. TOTAL (MG P/L) 0. 13 * 0.11

8IOLOGICAL DATA

eACTERIOLOGICAL DATA 5

FECAL COLFORM (LOGIO(/I001LI) * 0.54 * 0.53
FECAL STEPTOCOCCI ILOGO(/ItOML)I 0.30 0.45

S 1014ASS MEASURPMENTS 1

BICMASS. PLANKTON (GM/C MI • I. ---

CHLCfOr; tHYLL-A (UC/L) * 1.3 * 1.3
Ct'LORCPHYLL - (UG/L. * 0.3 * 0.3

CHLOROPHYLL-C (UG/L) < 0.1 a 0.1

- - - - - - - - - - ------ - ----------- -- - - -- -
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TABLE E-3a

L* AV. "Sr VI NOLE bAT P OIJAL ITV MAAFJAr. -*'T 1,Tuny -
C"' or F~N I1:Fp , (CowwTAcT v Ac,1- 75- -,j i)I t )mt 7r I. C*CI

DATA FPOMh DUPLICATE A4ALY..rS

ST 1AT I ON -,ST NT LU, * STA ZCN '* ATIII
* PAq.,i.rlrP wA~r (UIITS) * 6-A * 6-F) I :- * 7

* 176/? 7/7'C1/78 7 /lm/7ft 7/ )*

* PIIYALILAL DATA

* LAtlLJHATWlY D*AA.

Ia.' (PT -r") U N ITS 1 4. 14. * t.
*11d I'u 'I y lACH Ttil-PELu FMEtR 1 rTU) 1 %1 0 *1.0 0 .5 i .'
1 1.1 A r ILII rl"A 4LF 6F 5 J.'IUL ( M G/LI * 6. ''. * -".

1' TAL N01.1 ILTI.RAflLr PEsacxU (Mr./LI 10. < 10. * 1Ea. 10 I.

* r~CIF-" CAL DATA

W UNL,.~l~S AN') MCTALS

*Al KhLI~JlT , ITAL (lMG CAC-,'3/L) 21. 21. ' . * 3.
I ~Il A'T -11,LVl (MCI. S04/LI b . . <* I. <
*~Ld I. (M'. .L) Z ( ~. I . <1. * 0.

I IlL( J DISr.Vr D ( U . FFr/L) 70 * 8) *C < 0
*HI I0* L)lL UG Ff /L) 510 * 7O 80 1 '10~

fj.~ I SS1ILV'!j (UG 04%/LI < 50 < SD <0 * 50 InC*1

SA;. A14 if. lT AL LUl t,%N/LI *j <0 so < 151)
* ZIC. FLTAI (UC. ZN/L) 30 * * 20 1 0

* Al 0 l)IfL3VrU C rG A NIC (MG C/LI ) 7: . * . * 7
* A,) T'I AL LJ6L(ANLC ( G C/LI ) %. 7. * P

*''4 1 1;. 1 f'lAL AI1.MO0N IA (M"G N/LIj 9 0.06 * 0.15h 0.03 0 0

* rJTICDI. i(TrIAII *NTt~TC~T (M6i C/LI * <0.0'1 <OC.3l * '0 1 aI I
* ITw,'-,tU,('"IAI' . DI SSU. VFD (MG P/I.) - <0.01 < I~.JL <* C. 01 <a C. 11

* ~!INU~.TITAL (MG P/LI * os 0 .37 * .Ofl 0. 12

ti t n(, iCAL DAT A *I

11( I'll' 11 LOGIC AL DATA a1

*ILA_ I( ~C LI G0(1 OML) * 0.0* 0.44 <0 ~O)o < 0.00
* A. '7II PC(I I ( LLl 0/1 00 lLI 1 0.-1 J- 4.3 *-0.21 *

il I 'I-A. ML A7SU'PrNT S

* Ii(..iOIL -A (Wr./LI 7.9 * 7.7 *
* 1 I'I'~',III~tt.II (Its/II: 3 1. * C.# *

L* Y LLIVLI -r (11/ LI . 0.1 0 .3 Lla
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TABLE E-3b

S 5AT SC' T 3AT I ,;' SATI-4' * ST&TI
O A16 TF NA-4r (vLjZTsI 17-A I I?-. I - *

*7/1 7/ni * ~ ~/7/7A 7/18/71, 7/* 67

- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -S- - -

* f'HS31CAL C)ATA

* LA,,1' . . L.AY A

L 1.- (.'1 -..j (INITS1 ) ,~ , ?A A
* 11 EIy -.CT~II1rER., FTU) 5 .00 * .' * .'

*I A L !I 1,Lr 14-SI)UE ( M../I* . *~ . * S,

I IC'1AL 7jflwI ILT 1AUL f a 0'S flrE 44 G/LI < I. c < 10. 14I * I.

C (Nf - ,CAL r)ATA

I M-FP[I pSt ATV ) 4CT A-S

A L.IAL I J1 . T 'TAL ( 'G CACOJ/LI 5 ~7 * S1. 4 2.
.111F ATE. 1) ESi'Lv ', I 504/LI 2 2. 7. 7.

* SLrI-,I. T( IAL (14G S/LI ) ) ~.I :< 0 .I <0.1 < 0. 1

(;; 0 D1S :;L V' 1)(UG rrE/LI 70 () < SO <0 * ,

I:8I. TW N I ( r /LI UG 390 < r ;" *3,- 7,)
-I' ,A '- - . 1I .S.LVE (UG ON/L) * i C 0 * * 0 11 ~0

* SAr:3APOSL. T r TAL ( Uc IN/LI < 5c < ) !C ,' !7 I 0*
Z ?I , c. TT1L (UG ZN/ LI * f) 33 20 * 0

* NU TII- r;T5 n

C CA' , I F,15'l VE D OPGANIIC (MICG C/LI 4 . 4 . 1 4. S.('CA- i f!J.,TfI AL ('.AIC. (MC, (I/L I . . S. S
P_ It!>.h TI AL A .t4CI GM N/LI 0 . 5) 5 0.X 0. 1 1

*IT7L, N, 71T "AT F NIT R T F. MC. l'/A 0.52 * 0., U 0. 14 * 0. 1,-
* r~r~rri'~rF rISSOLVrf (MG P/L I 0.03 <L c. 1 . 0.01

-W rirrj.. ) iAL ( MG P/LI 0.09 * 0.07 0 0.' 2t 0.1 7

0 lfIILOGICAL DATA

J ALTff' IL.1GICAL DATA SS

*ICAL ClFt 1MI (L(JGIO(/IOOMLII 0.' *, 0.21 0 0.0) -0.,''
*Fl i~ At3 T W I L.( CC I (LOG 10 (/I100 LI 0-2 0*? C. 1"* l.4 0 ..A7

fl OA .', !'F ASUPF"rEN T 5

* (..U~~l'.'vtL-A (.C/LI3? * .) ? *
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TABLE E-4a

0e LAKE SEMINOLE WATEk DUAL ITY MANAGEMENT STUDY **
CORPS OF ENGINEERS (CONTRACT OACWOI-7-C-0I011 PHASE 1. CYCLE 4

DATA FROM DUPLICATE ANALYSES

* S STATION : STATION ' STATION * STATION :
• PARAMETER NAME (UNITS) I-A 1--0 12-A I ,-S

8a17/78 6 8/17/78 6 /15/70 0 5/15/78

PHYSICAL DATA "

LABOnATORY DATA 9 6 5 *

COLOR (PT-CO UNITS) S 47* 47. 1. 17.
TLRBIOITY. 14ACH TURBIOIMETER (FTU) 5.10 a 8.00 0 0.65 0.85 0
TCTAL FILTEnABLE RESIDUE (MG/LI * 66. 0 52. 61. 0 55.

TOTAL NONFILTERABLE RESIDUE (MG/L) * 17. * II. 3. 4. S

CHEMICAL DATA TA:

MINERALS AND METALS 9 5 •

ALKALINITY. TOTAL (MG CACO3/LI 19. 18. * 32. * 33.
C@'LCAIDL (MG CL/Ll 4. 4. 3. 3.
SULFATE. OISSOLVED (MG S04/L) 5. * 5. < 1. 1.

SLLFIDE. TOTAL (NG S/L) 0.1 ( 0.1 < 0 0.1 0.1
CALCILM. TOTAL (MG CA/L) 0.1 * 0.1 * 2.5 2.5
IRON. PISSOLVED (UG FE/L 90 90 * s 5 < 50

IUCK. TOTAL lUG FE/Ll 890 * 670 s 8o 110
MAGNESIUM. TOTAL (MG MG/L) 2.8 * 2.8 * 0.2 * 0.2
14ANGANESE. DISSULVED (UG MN/L) SO < 50 50 < 0 so

WANGANESE. TUTAL (UG MN/L) 140 * 130 < ( SO s o
PCIASSIUM. TOTAL (NG K/LI 1.6 * 1.6 < • 0.1 < C 0|.
SODIUM. TOTAL (MG NA/L) 4.33 4.40 1.17 1.13

ZINC. TOTAL (UG ZWLI 30 20 10 t 1 0t

NUTR I?4T 5 9 S I

CAOCEN. DISSOLVED ORGANIC (MG C/LI a. 6. C 8. < 2. < 2.
CARfOCN. TOTAL ORGANIC (MG C/L) 6. 5. 7. 7.
NITr-OGFN. iOTAL AMMONIA (MG N/L) 0009 * 0.10 0.03 < (0.01

NITROGEN. NITRATE+NITRITE (MG N/LI 0.11 * 0.11 < (0.01 < (0.01
NITROGEN. TOTAL KJELOAHL (MG N/L) 0.5 0.5 0.4 * 0.4
ORTHOPHOSPHATE. DISSCLVEO (MG P/LI <10.01 C0.01 < (0.01 < (0.01

PHOSPHORUS. TOTAL (NG P/L ) 0.05 * 0.05 * 0.04 * (0.01

BIOLO(GICAL DATA S * .

LACTERIOLCIGICAL DATA ' *

FFCAL COLrOW4 ILOGIO(/.100MLI) 0.25 * 0.20 < (0.00 < (0.00
FECAL SIREPTOCOCCI (LOGIO(/IOOML) 0.28 * 0.24 C (0.00 (0.00

BIOMASS t4AASU EMENTS 6 5 9

CHLORGT'HYLL-A (UG/LI 9.6 * 9.? • 1.8 4 l.
C HLOqOPHYLL-U (UG/LI 0.7 * 0.6 * 0.4 * 0.6
CHLOACPHYLL-C lUG/L) < 0.1 < 0.1 < • 0.1 * 0.1
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TABLE E-4b

* --

* • STATION * STATION - ST.TION * STATION
S PARA'4ETr NAME (UNITS) * Il-A 17-8 . 19-A * 19- e

a /14/78 * 1/I * R/16/78 a 8/16/78

PHYSICAL DATA " "

LAOURATOPY DATA .

COLOn (PT-CO UNITS) 60. * 60. * 30. * 29.
TUROIDITY. tIACH TURBIOIMETER (FT) 14.00 * 8.20 s !.20 11.00
ICTAL FILTERABLE RESIDUE (MG/L) 64. * 71o * 51. * 62.

TCTAL NCNFILTERAOLE RESIDUE (MG/LI 29. * 25. * 10. * It.

CHE"ICAL DATA 0

* MINERALS AND METALS

ALKALINITY. TOTAL (HG CAC03/L) * 25. 25. 36. * 39.
COLCIDE (MG C./LI 4. 1 4* * 4. * 4.
SULFATE. DIS5lLVED (MG S04/LI 2. * .* 4. * 3.

SLLFICE. TOTAL (MG S/LI * 0.1 < 0.1 * ( 0.1 < 0.1
CALCIUM. TOTAL (MG CA/LI 31.3 31.0 28.2 31.3
IRCK. DISSOLVED (UG FF/L) 440 * 400 < s <O s o 50

INO1K. TOTAL (UG FE/L) 1910 * 21!0 * 580 * 730
MAG ESIUM. TOTAL (MG MG/LI 1.9 2 1.3 .28 2.9
MANGANFSL. DISSJLVED tUG MN/LI < so < 0o 50 < 50

NANGANES. TOTAL (UG MN/L) 270 * 240 * 80 0 130
PCTASEIUM. TOTAL (MG K/L) 1.1 * 1.2 * . * 1.

SCOKUll. TOTAL ,MG NA/LI 3.27 * 3.33 3.60 3.57

ZINC. TOTAL (UG ZN/LI 30 : 30 * 20 * 30

NUTRIENTS I 4 o

CARBON. OISS,)LVED ORGANIC (MG C/LI 9. a. 6. * 4.
CARRON. TOTAL ORGANIC (MG C/LI 8. 8. 6. * S
NIThCJ4EN. TOTAL AMMONIA (NG N/L) 0.03 < (0.01 D ('.08 * 0.08

141IT;CGCN. NITPATENITRITE (NG N/L) 0.28 * 0.28 V v.17 * 0.17

KlTrC( .LN. TOTAL KJELDAHL IMG N/L) 0.5 0.5 * 0.5 0.6
OITHFNOSPIIATE. DISSOLVED ING P/L) 0.03 * 0.03 < (0.01 < (0.01

PHOSPHOTTUS. TOTAL (MG P/L) 0.08 * 0.10 0.04 * 0.04

BIOLOGICAL DATA •
e 0 I

eACT~nIn,..OGICAL DATA

FECAL CO,.rOR, ,LOGIO(/G00MLlI 0.45 * 0.45 * - .l * 0.0:
vECAL STHEPTUCUCCI (LOGiO1IOOL)I 0.14 0.13 ' 0.45 0.44L 0 1 0 . I

BIOMASS MEASUREMENTS 4 4

CttLCRCPHYLL-A lUG/L) 2.5 * 2 .5 13.1 * 12.0
CHLCFCPHYLL-U UG/LI 0.2 0 0.2 * 4.9 0 4.8
CILCACPHYLL-C (UG/L ) 0.1 C 0.1 0.5 0.7
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TABLE E-5a
*IA' I 5A':')L EU hT"I' OAL 1 7Y MANA -4-1T S7 U' Y

C'.i .3- COTfAC OAC* I - I- C-23OI 0 , f I. C YC L 5

DAT A F90- DU:'L ICATF ANALV'S S

*STATION S 5A7104 STAT l)A ST AT 10ON
* DA4'=?S NAW" (UNITS) * 14-A I l- 17-A I * - -

*9/ 2717F * 9/,!7/ 78 91;25/7 1? 1 /25/78

* 'I*4SICW. ')ATA

* LAT~ATYY rATA

*C-tZO' ('T-C~' UNJITS) C* I 13 14. * 13.
*TV40 II ' '. HA NC.1 TWU I1AT X: (FTU 5.1,0 !" 0 .53 1 I.60
*TOTAL FILT-P-*- L- RES I Du ('4/LI 1 123. 1 13. * 94. 85.

*T.)1'AL NiJN ILT' AO4LE RESIDUE (MG/LI 7. 8. * 2. *< 2. *

* ~CHEV3CkL OATA *.

* 43 ':LS AND METALS CC

A 3LKALINITY. TrT.IL ('4; CAC03/LI )5 91. C 5* 53.
*SULrATL. TqTAL 114- SOA/L) < I 3. < I 3. 3.*
*IPflN. D1S~CLVD7 (UG rE/L) < so 50 so < 0 53 < s0

*IRON. TOTAL (U rF/L) 1 40 * 160 * 153 * 140
*'4A'JGAWN-2C. DISSOLVF-O (UZ MN/LI < 50 < so 50 < 50 CS
*MANG:ANIS7. TOTAL (UG MN/L) < so SO < s0 0 < 50 1S

*Z1'4C. TJT'kL (U ; ZN/L) 20 * 20 to0 20

* N-JTqAINTS0*

*C&R3G'4. nI55-jLV=') OPGANIC (MG Ci'L) < 1 9. < 0 2. *C2
*CARL30N. T-TAL 0.,AIC (MG C/L 16'. t (6 . * 2. * I
* NITWM-'. T11TAL AiMONIA (MG N/LI <0.01 *<0.01 * 0.03 * 0.34

* l~~ . -JI1Q T=NITP1Tr (MAG N/LI 0.35 0.31, 0.53 * 0.53
.* "J1' iG. T'TAL KJ=LOAiL ('AG. N/Ll 0.2 * 0.3 * 0.3 * 0.5
.3 I~H'

0
D- S'HA''. 01 SSrLVZD (MG P/L I *<0.01 *<0.03 0.0? 0.17

* 'H033417r,11i T,)TAL (MG P/LI 0.01 < 0.03 0 .09 0.19

* 3I"LIGIC4L DATA 0

* -ACP' 1t L1.IC.L DATAC

r CAL C.3Lrn '4 (L,0/0~LI * 0.00 * 0.31 0.95 O 1
*r. CAL ST'?CT2)COCCI (L0GZ0t/IOOML)) < 0.00 *<0.00 1 .71 * 2.04 *

* ~~~ ~ ~4 LWYL U/I* * .6 * 6.5 6.0)
'i 2CL '-YLL -3 ( J-/LI 0.4 0 .7 1 3.3 0.

cl* L -r (U.,/L I < . 0.3 0.3 < ()0.I
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TABLE E-5b

- - - - -
* ' STATION * STATION
* PkQAT-q NAME (UNITS$ 1 39-A 19-3
* 9/26/ 8 9/2618

OHYSICAL DATA

LAeOQATOIY DATA

COLOR IOT-CO 'jNTS) * 20. 1 18.
TU9IOITV. HACH TUR4IO1aETEq IFTU) * 6.10 6.20
TOTAL FILTENABLE ?TSoUE 8G/LI * ?. 83.

TOTAL NON=ILTERALF RESIOUE (MG/LI S. * Ii.

SCHFMICAL DATA ,

MINPALS AND NETALS

ALKALINITY TOTAL 1MG CACO3/L) * 42. * 44.
SULFATE. TOTAL (MG SO/L) * 5. * 4.

IAON. DISSOLVED lUG FE/LI * ( 50 C 50( O

IRON. TOTAL LUG FLA) ' 250 240

&ANGkNSSE. OISSOLVED lUG MN/L * ( 50 SO
MANGANIAS , TOTAL UG MN/LI * 120 ' 1A0

ZINC. TOTAL (UG ZNL)I to 10

* NUTRI=1NTS
CARBON. OISSOLVEI ONGANIC (MG C/L) * 5. 4.
CARON, TTAL OD ANIC ING C/L) . 6 .

N|TROGLN. TOTAL AMMONIA (MG N/IL) 0.04 0.09

NITQOGFN. NiTRATENITRITE (MG N/L) 0.09 0.0a
NITROGEN. TOTAL KJELOAHL (MG N/L) 0.5 0.6
O4THOHOS"HATE. O SSULVEO (NG P/tl * 0.03 0.02

PHOSPHO US. TOTAL (MG P/LI * 0.04 0.04

IOLOGICAL DATA

BACTVlICL'L!ICAL DATA

FECAL COLPOn" (LOL0O(/IOOWLII 0.30 0.30
FECAL STiPTOCICCI (LOGIOL/IOOML) * 3.26 3.23

918I"Ass MEASUR4EMENTS

C tLOROPHYLL-A (U7,/Ll * 8.5
CHLOR-1tHfLL-4 lUG/L) * 0.9 1.3
CH-LOR00HYLL-C (UG/LI 0.1 0.1

E-11
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TABLE E-6a

oa LAK SEIMINOLF " ATER OUALCITY MANAGEMENT STUOY *e
CD~RP OF ENGINEERS (CONTRACT DACWOA-5C-00I1 PASE I. CICLE a

DATA FROM DUPLICATE ANALYSES

* *STATION * STATION * STATION : STATION
PARAMETER MAME (UNITS) 7S-A* 7S-0 * -- S-A " 9S-

* * 11/30/78 1"30/78 11/29/T8 11/29/78

PHYSICAL DATA S " "

LAOATOCY DATA 0 5 "

COLOR (PT-CO UNITS) • 65. * 00. * SO. * 45.
T4LR IDITYT. ACH TURBIDIMETER IFTUI 10.00 * 9.50 10.00 6O.10
TCIAL FILTERABLE RESIDUE (MG/L) 90. 1116. 75. * 79. S

TCTAL NONFILTERADLE RESIDUE (MG/LI 0 9. * 0. * 21. * 1o.

CHFMICAL. DATA 5 5 "

* MINEf-ALS AND METALS 59

ALKALINITY. TOTAL (MG CACOS/L) * 26. * 32. 32* 31.
CHLCAIDE (MG C"L) 4. * 4. 4.
SULFATE, DISSOLVED (MG S04/L) * 13. * 13. * 11. I t.

CALCIUM. TOTAL (MG CA/L) 6.0 5..7 • 5.9 5.9
IRON. DISSOLVED (UG FE/L) * 70 o 0 130 90
IRON. TOTAL (UG FE/L) ' 970 770 650 6 030

MAGNESIUM. TOTAL (MG Mr/LI 1 1.3 2 3.3 * 1.2 * 1.2
MANGAPIESE. DISSOLVCD (UG MN/L) 1 110 It so * c so
MANGANESE. TOTAL. (UG MN/L) 1 IS0 too 90 go

,PCIASIUM. TOTAL (MG K/L) 2.? 2.8 * 2.5 * 2.5
SC'IP. TUTAI (MG NA/L) 12.40 * 12.50 1%0,.40 0.30
ZINC. TOTAL (UG ZN/LI * 10 * < 0 < t o 1 C 10

* NUTRIENTS 9

C*ARDEN. DISSOLVED ORGA1I1C (MG C/LI < C 12. < • (1. e 6. * 6.
C#P'3CK. TOTAl. ORGANIC (MG C/LI * 9. 8 0. * 7. * 7.
NITROGEN. TOTAL AMMONIA IMG N/L) 0.02 0.02 0.07 0.07

NITRGcEN. NITRATE+NITRITE (MG f/LI * 0.26 0.28 V .25 * 0.27
NITROGEN. TOTAL KJELDAHL (MG N/L) * 0.0 a 0.6 * 0.3 * 0.4
O97HOPOIHOSPtATE. DISSCLVED (NG P/L) (0.01 9 0.04 4 (0.01 (0.01

P.-CSPHORiS. 'TOTAL (MG P/L) 0.04 0.05 . * 0.03 * 0.05

6 BOLUGICAL DATA S

BIOMASS 0-EASUREM4ENTS . S

CLOPCPMYLL-A (UG/L) * 7.6 7.2 * t0.5 10.6
CHLGPL fvLL-tI (UG/L) 2.1 * 1.3 J.e * 2.4
CHLOROPHYLL-C (UG/L) * 0.3 * o.3 * 1.6 J 0.9

---------------------- - - -
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TABLE E-6b
- - - - - - - -- -

* STATION * STATION
* PA1AMETER NAME (UNITS) 1 17-A 1 17-8

11/26/78 : 13/24/W?

* PVSICAL DATA " •

S LAI.ORAT,,Y DATA

COLOR (PT-CO UNITS) I Is. 2 i.
* T"RSIDITY. MACH TURBIDIMETER (FTUI * 3.50 * 4.90
TOTAL FILTERABLE RESIDUE (MG'LJ * 9 90. 

* TCTAL NONFILTERAOLE RESIDUE (MG/Ll * ( 2. * ( 0.

* CHEMICAL DATA S

* MINErALS AND METALS 5

ALKALINITY. TOTAL (MG CACO3*/L) 7 .  6 52.
* C'LOR IDE (MG CL/Ll 6* 6.
* SULFAIE. DISSOLVEO (MG SO,.) 2. * 2.

" CALCILM. TOTAL (MG CA/LI 1 17.0 1 £5.7
* IR~k. DISSOLVED lUG FE/L) * 260 250
* IFCNN TOTAL LUG FI.) * 440 540
MAGNESIUM. TOTAL (MG MG/LI " 0.9 * 0.9

* MANGANESE. rISSOLVED (UG M4/LI < ( 50 < ( SO
M MANGANESE. TOTAL LUG MN/L) < SO < • So

POTASSIUM. TOTAL (MG K*I " 1.0 , 1.0
SODUM. TOTAL (MG NA/LI 0 4.33 * 4.47

* ZINC. TOTAL LUG ZN/L) 0 < 10 < 10

* NLTRIETS •

* CARPEtN. ISSOLVED ORGANIC (MG C/LI 6 4.* 3.
SCARON. TOTAL ORGANIC (MG C/L) 4. 0 S.
* NIT rGE . TJTAL AMMONIA (MG N/L) 0.04 * 002

* NITROGEN. NITRATE*NITR!TE (MG N/L * 0.60 0.56 e*
* N TROGEN. TOTAL KJELOANL (NG N/LI * 0.2 * 0.2
* ORTHOPHOSN4ATE. DISSOLVED (NG P/LI 0.05 * 0.06

* PHOSFPHORUS. TOTAL (MG P/L) 0.08 5 0.09

. BIOLOGICAL DATA "

* eBIOMASS MEASUREMENT% ' 9 6

* CHLOROPHYLL-A (UG/L) 0.9 * 1.3
C ILOROPHYLL-O (UG/L) 0.3 0.6

* CO-LORO.NYLL-C LUG/L ) ( 0.1 * ( 0.1
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TABLE E-7

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY

CORPS OF ENGINEERS (CONTRACT DACW01-78-C-0101)
Phase 1, Cycle 1

SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value Analytical Results
Number Sample Spiked Sample % Recovery

Zinc, 08 0.06 0.03 0.09 96.5
Total 11 0.06 0.09
(mg Zn/1) 1 0.04 0.1 0.05 102

Iron, 02 0.30 0.15 0.49 109
Dissolved 08 0.35 0.19 0.56
(mg Fe/l) 15 0.80 0.38 1.26 07

Iron, 02 3.00 1.57 4.66 102
Total 11 3.00 1774.65 97.2
(mg Fe/l) r5 3.00 1.39_4.37 99._

Manganese, 01 0.02 0.01 0.04 109
Dissolved 08 0.04 0.02 0.60
(mg Mn/i) 11 0.02 0.01 0.04 ill

Manganese 01 0.16 0.08 0.24 97.8
Total 02 0.16 0.67 0.22 98.51
(mg Mn/l) 08 0.16 0.09 0.25 100
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TABLE E-8

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY

CORPS OF ENGINEERS (CONTRACT DACWO1-.78-C-O101)
Phase I, Cycle 2

SPIKED SAMPLE RECOVERIES

Parameter --Sttoni Spike Value ____Analxtical Results
_________Number _ _____sample ble sample T Re-covery

Zinc, 13 0.05 0.02 0.06 88.2

,(mg Zn/i) 16 0.05 0.05 0.07 68.8*

Iron, 13 0.80 0.09 0.89 100
Dissolved 16 0.80 0.26 1.05 98.9 -

(mg Fe/i) _____ ____

Iron, Total 13 2.50 0.35 2.43 85.1

(mg Fe/1) 16 2.50 0.96 3.34 96.4

ganganese, 13 0.03 0.01 0.04 104
Dissolved 16 0.03 0.02 0.05 ill
(mg Mn/I) ____ ______ ____ ___ ____

4anganese, 13 0.20 0.03 0.21 92.9
Ttl16 0.10 0.04 0.1410

*This sample was spiked in the laboratory resulting in:

16 0.02 0.05 0.07 100

The percent recoveries were calculated using the concentrations to
three significant figures.
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TABLE E-9

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY

CORPS OF ENGINEERS (CONTRACT DACW01-78-C-0101)
Phase I, Cycle 3

SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value alytical Results

Number Sample Spiked Sample %Recover

Zinc, Total 15 0.05 0.02 0.07 109.1

(mg Zn/l) 09 0.05 0.02 0.07 95.8

Iron, 15 0.40 <0.01 0.42 102.5
Dissolved
(mg Fe/l) 09 0.40 0.10 0.52 104.0

Iron, Total 15 2.50 0.08 2.45 95.1

(mg Fe/l) 09 2.50 0.35 2.49 87.3

Manganese, 15 0.03 <0.01 0.04 115.2
Dissolved 09 0.06 0.02 0.07 97.3(mg Mn/l) __ _ _ __ _ _ _ _ __ _ _ __ _ _ _ _ _

4anganese, 15 0.10 0.05 0.17 112.5Total Im Mn/l 09 0.20 0.12 0.31 97.2

The percent recoveries were calculated using the concentrations to
three significant figures.
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TABLE E-1O

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY

CORPS OF ENGINEERS (CONTRACT DACW01-78-C-0101)
Phase I, Cycle 4

SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value Analytical Results

Number Sample Spiked Sample % Recovery

Zinc, Total 14 0.05 <0.01 0.06 107

(mg Zn/1) 16 0.10 0.02 0.12 103

Iron, 14 0.08 0.20 0.26 90.2
Dissolved 16 0.20 0.03 0.25 112
(mg Fe/l) _ 6 .0002_

Iron, Total 14 0.50 0.73 1.25 102

(mg Fe/l) 16 0.40 1.25 1.48 89.3

Manganese, 14 0.03 0.01 0.05 109
Dissolved 16 0.03 <0.01 0.04 104
(mg Mnl _ _ _ __ _ ___

Manganese, 14 0.10 0.04 0.14 93.5Total
(mg Mn/1) 16 0.10 0.09 0.19 102

Potassium, 14 1.5 0.6 2.1 100Total
(mg K/l) 16 1.5 1.1 2.7 103

Sodium 14 4.00 1.43 5.30 97.0
Total 16 4.00 3.27 7.07 95.0(mg Nall) -

The percent recoveries were calculated using the concentrations to
three significant figures.
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TABLE E-11

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY

CORPS OF ENGINEERS (CONTRACT DACWO1-78-C-0101)
Phase I, Cycle 5

SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value .altical Results

Number Sample Spiked Sample % Recovery

Zinc, Total 07 0.10 0.01 0.11 103.7

(mg Zn/1) 12 0.10 0.02 0.12 100.9

Iron, 07 0.20 0.04 0.24 100.4
Dissolved 12 0.04 <0.01 0.04 97.7
(mg Fe/i)____ _______

Iron, Total 07 1.0 0.29 1.18 91.5

(mg Fe/l) 12 1.0 0.12 1.13 100.4

Manganese 07 0.03 0.08 0.11 100.0
Dissolved 12 0.03 <0.01 0.04 100.0
(mg Mn/i) _____________

Manganese, 07 0.2 0.14 0.36 103.8Total
(mg Mn/T ) 12 0.1 0.11 0.23 106.5

The percent recoveries were calculated using the concentrations to
three significant figures.
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TABLE E-12

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY

CORPS OF ENGINEERS (CONTRACT DACW01-78-C-0101)
Phase I, Cycle 6

SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value alytica Results

Number Sam__eSpiSadlSample % Recovery

Zinc, Total 03 0.05 <0.01 0.05 100

(mg Zn/l) 09S-A 0.05 <0.01 0.05 100

iron, 03 0.04 0.06 0.14 138
Dissolved 09S 0.16 0.11 0.22 83.5
(mg Fe/1) ____ _____________

Iron, Total 03 0.50 0.95 1.50 104

(mg Fe/i) 09S-A 0.50 0.65 1.35 117

Manganese 03 0.06 <0.05 0.06 102
Dissolved 09S 0.06 <0.05 0.11 99.1
(mg tin/1) ____ ___

Manganese, 03 0.10 0.07 0.18 107Total
(tg Mn/i) 09S-A 0.20 0.09 0.30 103

The percent recoveries were calculated using the concentrations to
three significant digits.
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APPENDIX F

IN SITU VERTICAL PROFILES AND ISOPLETHS
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LIST OF FIGURES

FIGURE DESCRIPTION PAGE NO.

F-I Dissolved Oxygen, Temperature, pH, Conductivity, F-i
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 1,
April 17-21, 1978

F-2 Dissolved Oxygen, Temperature, pH, Conductivity, F-5
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 2,
June 5-7, 1978

F-3 Dissolved Oxygen, Temperature, pH, Conductivity, F-9
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 3,
July 17-20, 1978

F-4 Dissolved Oxygen, Temperature, pH, Conductivity, F-13
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 4,
August 14-17, 197W--

F-5 Dissolved Oxygen, Temperature, pH, Conductivity, F-17
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 5,

September 25-27,T978-

F-6 Dissolved Oxygen, Temperature, pH, Conductivity, F-20
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 6,
November 28-30,1- 78

F-7 Temperature, Dissolved Oxygen, pH, Specific F-23
Conductance, and Oxidation-Reduction
Potential Isopleths Taken In Situ, Cycle
4, August 14-17, 1978 at Stationi7

F-8 Temperature, Dissolved Oxygen, pH, Specific F-26
Conductance, and Oxidation-Reduction
Potential Isopleths Taken In Situ, Cycle
4, August 14-17, 1978 at Sftation 11

F-9 Temperature, Dissolved Oxygen, pH, Specific F-29
Conductance, and Oxidation-Reduction
Potential Isopleths Taken In Situ, Cycle
4, August 14-17, 1978 at Station 15
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FIGURE F-7 . TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, AUGUST 14-17, 1978 AT STATION 7.
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FIGURE F-7 . TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, AUGUST 14-17, 1978 AT STATION 7.

c) pH
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FIGURE F-7 . TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, AUGUST 14-17, 1978 AT STATION 7.

e) Oxidation Reduction Potential (my)
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FIGURE F-8. TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, AUGUST 14-17, 1978 AT STATION 11.

a) Isotherms (OC)

C ~Lakc Su--face
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2 2.
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FIGURE F-8. TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC

CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS

TAKEN IN SITU, CYCLE 4, AUGUST 14-17, 1978 AT STATION 11.

c) pH

Lake Surface
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2 9.0
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FIGURE F-8. TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, AUGUST 14-17, 1978 AT STATION 11.

e) Oxidation Reduction Potential (my)
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FIGURE F-9. TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, AUGUST 14-17, 1978 AT STATION 15.

a) Isotherms (00)

Lake Surface
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FIGURE F-9. TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, AUGUST 14-17, 1978 AT STATION 15

c) pH
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FIGURE F-9. TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, AUGUST 14-17, 1978 AT STATION 15.

e) Oxidation Reduction Potential (my)
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APPENDIX H

PHYTOPLANKTON DATA



4

LIST OF TABLES

TABLE DESCRIPTION PAGE NO.

H-1 Phytoplankton, Cycle 1, April 17-21, 1978 H-i

H-2 Phytoplankton, Cycle 2, June 5-7, 1978 H-11

H-3 Phytoplankton, Cycle 3, July 17-20, 1978 H-21

H-4 Phytoplankton, Cycle 4, August 14-17, 1978 H-31

H-5 Phytoplankton, Cycle 5, September 25-27, 1978 H-41

H-6 Phytoplankton, Cycle 6, November 28-30, 1978 H-51
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APPENDIX J

MACROIN VERTEBRATES



LIST OF TABLES

TABLE DESCRIPTION PACE NO.

J-1 Benthic Macroinvertebrates - Collapsed Data J-1
Cycle 1, April 17-21, 1978

J-2 Benthic Macroinvertebrates - Collapsed Data J-5
Cycle 3, July 17-20, 1978

J-3 Benthic Macroinvertebrates - Collapsed Data J-9
Cycle 5, September 25-27, 1978

J-4 Benthic Macroinvertebrates - Uncollapsed Data J-13
Cycle 1, April 17-21, 1978

J-5 Benthic Macroinvertebrates - Uncollapsed Data J-25
Cycle 3, July 17-20, 1978

J-6 Benthic Macroinvertebrates - Uncollapsed Data J-37
Cycle 5, September 25-27, 1978

J-7 Hester Dendy Macroinvertebrates J-49
Cycle 2, June 5-7, 1978

J-8 Hester Dendy Macroinvertebrates J-51
Cycle 4, August 14-17, 1978
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CORBICULA TISSUE ANALYSIS RESULTS
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0 LIST OF TABLES

TABLE DESCRIPTION PAGE NO.

K-1 Corbicula Tissue Analysis Results, Cycle 4 K-i
August 14-17, 1978

1 ,



3 TABLE K-la

** LAKE Sr",IN.LE NAI hp DUALITY MANAGEMENIT STUDY 04,
C( n~fF CN61NLECS (CONTRACT DACI-7R--01311 PHASE 1. CYCLC 4

CORtSILULA TISSUE ANALYSIS RtESIJ.TS

: STATION *STAT IONs STATIONI STATION
* PARAMETER NAME LIMITS) as8 12 * Is ItE

* * 8/1bi 6 /15./78 *8/14/78 8/14/18

1104YS.ICAI. I, CHEMICAL DATA

* PHY51CAL DATA

t 4UISTU~RF CONTENT (Z TOTAL WT) P 90.3 92~.5 ' 90..6

* HEAVY METALS

*ARSENIC VIG AS/KG bET WTI 0.51 * .72 1 .69
*CADMI0a (MU Cn/KG WET WTI 0.47 * J.49 ; .57 * ).51
*LI4RUMIUM (MAG Ck/Kr. WET bT) * 0.67 * 4Q .6) * 1.6.)

L CV) ('4G. PL/KG; WET NTI 6.53 4.5 4.A70
m Mi l.y (m.~ HG/KG WET WTI 0.078 * .09* 0.110 *0.130

* ~'LFNium im. Sr/KG WET .7) * 0.17 * 0.15 * 0.23 * 0.18

Z IN.C (M. 714/KG NET WT) 16I.00 17I.OZ 14l.00 10.00

* CHLOHINATFD HYDROCARBONS

ALD&WIN UG/KG WET UoT) -0.---

*UHL-ALP14A ISOMER (UG/KGj WET NTI <- o.Z
*uHC-IIETA ISUMER (UG/KG WET WT) - 0.2 *9 -

* thC-G4,"4A 13DMEW LUG/KG WET NAT) 1- 1.1
*CHLCJHOANL (UG/rG NET NbT) -- ' 23_', -
*P.1" OJO (tUG/KG b-ET NT)I - 0.5 --

*P*O flfL ttU4/KG NFT WTI . - 0.% -- 9 -

U .,.. DOT IUG/AG NETI NT) < -- .5 - .
*I*.-'- DOT (UC./KG WET NT) - < 0.5 * ---

* LILLD941N LUG./KG WET WT) < 0- .% --
*rNHJL.su1 rAN SULFATE (LX./KG NET W(T? - < * -.-
*HrI'TAtHLO4 LU/KG WE.T VT? - < 0.2 -- * -

* 900 TACHlLfl; FP,3xIOE LOi/KGi WET NTI - < 0.. *, 9 -
*MrIH(IXYCHLCH (UG/KG NET WT) < 5.0 --

*MI'IX (UJ./KG WET WTI <- 5. -- . -

PCII (U,./KG. W< T?- 25. -- 9 -

* 'N7ACt4OU'1'PHr NUL LUG/KG WET WTI -- *(S. - * -
*TVX4PffCNL (UG/KG wrT WTI - < 5. . -

K-1



TABLE K-lb

SST ATI1ON
* PAkAMETFN NAM4E (UITIS) t Q

* PHYSICAL G CHEMICAL DATA

* PHYS14LAL. DATA

*MOISTUI94L COlNTENT (X TOTAL TAT) * 91.2

* HrAvV mrTALS

*At SENIC (14U AS/ku WET WT) 0 .43
*CAL'ZMZUUM,(M,, CL'/KG WNFT MvT I * 0.4z

04 C.~U!41U ,M . C/KG WET WTI a 0.6

i LAD ffAG "UL/KU DIMY WT) 4 .40
* Ml.Tl'JY (M HG/KS. WET WTI 0.120
*SILENI)P4 (kC. Sr/K.. WET WTI 0.13a

*?IN4C (MG ZN/KL. ImET %T) 1 1.10

* CHLOPINATFD mYOROCARkUONS

* A(L)YIN (U;.v/G WCT WTI < 0.2
: .(-LPSlA I SOP4 w IUG/KG WET WT < 0.2

* lL J IA)m: A IU4,/KG WET %I) C 0.2

* ~l~.'AAI.CMrll1 IUGeKG WET WT) < 0.1
*m CtU.)AN- (,JG/Vt. WET WT) * 40).0

* Drr,- lUG/KG _ T UT * < 0.5

p* p U'EL (-JG/VG %-ET WYT) *< *'.s
it .,-* 001) Vl)/GI 4.EIT Vi T < C.5

* 11L: T] (11../IYL WET 1,T) < C0.5

N NP k JL FAN SULFATE ( U!./K,!; WLT WTJ ' 10.
* g.TA ,H L , lUG,/KG WET WT) . < 0.2

* 9l.ACIL ' PI X1F'L IUG/K~s WET WT) < 0.2
*!T,IAYLHLu' (U',/V.G WET WIT) < 5.0

It , 9 ( ljU../ . L WT WTI <

* lL. (LJ('/K VET VT)* ? .

f P' .TA "L(;F,0l-HENllL I UG/KG WIET WT) . < 5.
* t IIXAPIINr (klf/KG. WET WT) * < S.

K-2
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TABLE L-la

I LAKE SEMINOLE wATER QUALITY MANAt;M*'ENT STUDY *O
C(:PPS 0F ENGI'LES (CONTRACT OACbOI-78-C-010I) PHAE 1. CYCLE A

SEDIMLNT SAMPLING RESULTS

: STATIUN ' STATIO'N * STATION * 5TATION
PAg. AwulE, NAME (UNITS) * 02 ' 02 * 03 04

: 0/17/7A 1//T8 a 9/'7/'8 * 8/17/r7

PHYSICAL , CHEMICA. DATA

PHYSICAL DATA

LOSS ON IGNITION (MG/KG DRY WT) * 2500 1600 * 3200 * 2400 *
MOISTURE CONTENT (j, TOTAL DRY WT) 18.30 19.30 * 18.40 16.20

MISCELLANEOUS CHEMICAL DATA e

CAEIUON. ORGANIC (GM C/KG DRY WT) * 0.544 0.530 * 1.690 * 0.797
NITROGEN. TOTAL KJELDAIL (MG N/KG) * 34. 35. * 52. ' 117.
OIL G GREASE (MG/*KG DRY WT) * < 50. < 50. < C 50. < • 50.

PHOSPHORUS. TOTAL (MG P/K6 DRY WT) 8 0.7? 25.50 * 19.20 4 46.20

HEAVY METALS

ARSENIC (MG AS/KG DRY WT) * 0.02 0.04 * 0.04 * 0.14
CAO'41UM (MC. CD/KG DRY WT) <0.50 <0.50 < (0.50 * <0.50
CHROMIU 4 (MG CR/KG DRY WTI o 2.75 2.79 * 2.39 < (1.20

CCPPER fMG CU/KG DRY WTI <0.60 <0.60 < (0.60 < (0.60
IRON (MG FE/KG DRY WTI 1 2770. 1620. * 1470. * 1480.
LEAD (MG P8/KG DRY UT) 0.50 (0.50 (0.50 (0.50

MANGANESE (MG MN/KG DRY iT) 118.0 84.4 * 51.7 * 67.4
MERCURY (MG HG/ DRY WT) t 0.07 0:03 * 0.04 * 0.04
NICKEL (MG NI/KG nRY WTI * 0.73 0.56 <0.40 (0.40

ZINC (MG ZN/KG DRY UT) * 3.42 5.08 3.55 3.88

CHLORINATED HYDROCARBONS .

ALRIN IUG/KG DRY WT) < • 0.1 < 0.1 < C 0.1 < C 0.1
APOCLOR 1242 (UG/KG DRY WT) < C 0.5 < 0.5 < C 0.5 < • 0.5
AROCLOR 1254 (UG/KG DRY WT) < 0.5 < 0.5 < C 0.5 < C 0.5

AROCLOR 1260 (UG/KO DRY WT) * 103.0 213.0 * 419.0 * 93.0
ESHC-ALP14A ISOMER (UG/KG DRY WT) < • 0.1 < 0.1 < C 0.1 < 0.1
BRC-BETA ISOMFR (UG/KG URY WT) < 0.1 < 0.1 < 0.1 < C 0.1

SBiMC-GAMMA ISOMER (UG/KG DRY WT) < • 0.1 < 0.1 < C 0.1 < • 0.1
C-LORDANE (00/KG DRY UT) < • o.s < 0.5 < o.s < • o.S
2.4 0 lUG/KG DRY UT) 22. < 2. 569. < 2.

P P: 0D (UG/KG DFY UT) < C 0.2 < 0.2 < C 0.2 < • 0:2
P.P DOE (UG/KG DRY T) < C 0.1 < 0I1 < • 0.1 < • 0 1
O.P* DOT (UG/KG DRY WT) I < 0.2 < 0.2 < 0.2 < C 0.2

P.R DDT ,UG/KG DRY UT) < • 0.2 < 0.2 < • 0.2 < • 0.2
DIEZLDRI u1,6/KG OPY WTI < C .2 < 0.1 < 0.1 < 0.)
ENDOTHOL (UG/KG DRY UT) < 0.5 C 0.S < • 0.5 < 0.5

ENDRIN (UG/KG DRY UT) < C 0.2 C 0.1 < • 0.) • 0.)
EKORIN ALDEHYDE (UG/KG DRY WTI < C 0.1 < C 001 < < 0.2 < • 0.1
GLYPHOSPHATE LUGIKG DRY UT) < 1.0 < 1.0 < 1.0 < 1.0

HEPTAC.LOR (UG/KG DRY UT) * I 01 • 0.3 * • 0.3 * • 0.1
HFPTACHLOR EPOXIDE UG/KG DRY WT) * C 0. < * 0.1 * • 0.2 , 0.:
14ETHOXYCHLOR (UG/KG DRY UT) < C 0.2 < 0.2 < • 0.2 C 0.2

MIREX lUG/KG DRY WTI < • 0.1 < 0.1 < 0.1 < • 0.1
PE TACHLOROP ENOL (UG/ KG DRY WTJ * C 0.S < C 0.5 < 0.5 < C 0.5 *
TOXAP"ENE (UG'KG DRY UT) < 0.5 < 0.5 < 0.5 < 0.5

-- ---



TABLE L-lb

* ' STAI ION S STAT ION * STAT IU)I * STAT ION

* PARAMETER NAME IUNITS) * J5 " 0, * 3? *

S* 6 /17/?a * 8/17/78 * 0/16/78 * 8/&/7

PHYSICAL & CHEMICAL DATA 1.

PH4YSICAL DATA *

LOSS ON IGNITION (MG/KG DRY WT) 1500 0 1500 * 9900 * 12800

MOISTURE CONTENT IX TOTAL DRY WT) 17.50 3 17.70 14.40 1 37.00

MISCELLANEOUS CHEMICAL DATA 4

CAn3ON, ORGANIC (GM C/KG DRY WT) 0.689 0.592 * 1.833 * 2.S57

NITrOGEN. OTAL KJEL/ANIL (MG N/KG) 60.* 51. 52. * 287.

OIL 1. GREASE (MG/KG DRY WTI) 50 . < s0. 53. * 50.

PHOSPHORUS. TOTAL (MG P/KG DRY WTI 1S.70 * 16.90 *40.50 86.50

HEAVY METALS * *

ARSENIC (MG AS/KG DRY WT) 0.04 0.12 * 0.02 * 0.o2

CADA4IUM (MG CD/KG DRY WT) <0.50 * (0.5) * <0.50 < (0.!-

CHROpAIUM (MG CR/KG DRY WT) (.20 4 2.42 .502 <(.20. . 4

CCPPER (MG CU/KG DRY WT) <3.b0 * (0.60 * 3.10 12.00

IRCN (MG FE/KG OPY WT) 1470. • 2060. 5890.* ZQ70.

LEAD (MG Pb/KG DRY WT) <0.50 * (0.50 <0.s0 0.50

MAG(,ANESE (MG MN/KG DRY wT) 55.5 * 141.0 168.0 741.0

MECUkY (Mr. HG/oY UT) 0.04 * 0.0b • 0.06 * 0.09

NICKEL (4G NI/KG DRY WT) <0.40 (0.40 2.11 9.34

ZINC (MG ZN/KG DRY WT) 4.24 * 4.86 * 11.20 * 18.0

CHLORINATED HYDROCARBONS * C

ALDRIN (UG/KG DRY WTI < 0.1 < • 0.1 < 0.1 < 0.1

APUCLOR 1242 (UG/KG DRY WTI) < 0.5 < • 0.5 4 ( 0.5 -c 0.5

AkGCLQP 1254 dUG/KG DRY WT) < 0.5 < 0.5 * 38.7 s o.0

*A,W1CLOR 12b0 IUG/KG DRY %,T) * 56.8 *219.0 e 0.5 *136.0

BRC-ALPHA ISO'ER (UG/KG DlkY bT) < 0.1 < 0.1 < 03.1 < 0.1

HC-BETA ISOMER tUG/KG DRY WT) • < 0.1 < 0.1 * < 0.1 - 0.1

t3HC-GAM4A ISOMER lUG/KG OPY wT) < 0.1 < • 0.1 * < 0.1 I ( 0.3

CHL JRDANE (UG/KG DRY WTI * <0. * < 0.5 < ( 0.5 * 0.S

2." 0 (UG/KG DRY wT) < 2. 113. < 2. < 2.

PP* ODD (UG/KG DflY WTI < 0.2 < ( 0.2 < ( 0.2 < 3.2

*P' DUE. (Uc,/KGDfYT (.1 D 0.1 < 0. < < 0.1 < 0.1• Oe •< 0.2 < 0.2 •0,

*O.P DDT (UG/KG DPY WT) < 3.2 .2

* ,. D0T lUG/,G DRY WYT I 0.2 < 0.2 < ( 0.2 * < 0.2

DICL01N (UG/KG OMY WT) 0.1 < 0.1 < 0.1 4 < 0.1

rN.'CJTtdOL (CU/KG DRY WT) < 0.5 < 0.5 < 0.5 < 0.5

ENDRIN (UG/KG DRY UT) < 0.1 < • 0.1 < 3 0.1

EKI )RN ALDEHYDE lUG/jrG DRY WT) < 0.1 < < 0.1 < 0.1 < 3.)

GLYPH(OSPHATE (UG/KG DRY WT) < 1.0 < 1.0 < 1.0 < 1.0
' C C .

HEPTACHLOf' (UG/KG DRY WTI < ()31 * < 0.1 < 0.1 < 0.1

HrPTACHLO, EPOXIDE ,UG/K. DRY WT) < 0.1 < 0.1 < • 0.1 < • 0.1

MFTHOXYCHLOR (UG/KG DRY WT) < 0.2 • 0.2 < 0.2 ( 0.2

MIfX lUG/KG DRY WT) < 3.1 < o.0., <0. < 0.1

PtNTACHLURPiPHENUL (UG/KG DRY by$ < 0.5 0.5 < S < 0.5 S

T(IXAPHENE IUG/KG DRY WI) < 0.5 < 0.5 < .5 ( 0.5

----------------------------

L- 2



TABLE L-lc

* STA ION *ST ATIdJi * STAT ION S STAT IN
* PARAS-EIEV NAME (UNITS) ! Q to| * II I 32

8/16/18 8/11"/78 8/16M8 111//8

PHYSICAL & CHEMICAL DATA

PHYSZCAL DATA I 9

LOSS ON IGNITION (MG/KG DRY WT) 51000 3500 9t200 * 27300
MOISTURE CONTENT (Z TOTALORY WTJ 43.5a 22.70 51.60 32.50

MISCELLANFOUS CHEMICAL DATA 9

CARBON. ORGANIC (GM C/KG DRY VT) 15.980 1.475 34.270 * 34.990
NITROGEN. TOTAL KJELOAIL (MG N/KG) 9&2. 54. 1530. * 954.
OIL G GREASE (MG/KG DRY WTI 2340. 1890. 6s0. 1520.

PHOSPHORUS. TOTAL (MG P/KG DRY WT) 50.60 41.20 172.00 * 44.70

HFAVY METALS

APSENIC (MG AS/KG DRY WT) 0.06 <0.01 0.04 * 0.03 9

CADMIUM (MG CD/KG DRY WT) (0.70 <0:50 <0.80 (0. 60
CHROMIUM (MG C/KG DRY wT) 7.61 3.85 2880 19.30

COPPER (MG CU/KG DRY WT) 4.42 1.94 "7.23 * 3.56
IRON (MG FE/KG DRY WT) 22800. * 2973. * 9900. 17000.
L1.AD (MG PR/KG DRY WT) <0.50 . <0.50 • (0.50 * <0.50

MANGANESE (MG MN/KG DRY WT) 310.0 176.0 452.0 * 204.0
MERCURY (MG HG/ DkY WT) 0.39 <0.03 0.12 * 0.12 9

NICKEL (MG NI/KG DRY 1,T) * '. 48 1.26 3.10 (0.40

ZINC IMG ZN/KG DRY WI) 15.60 7.20 20.70 13.90

CHLORINATED HYDRUCARBONS

ALORIN (UG/KG DRY WT) *< 0.2 < 0.1 < 0.2 < C 0.2

AROCLUR 1242 (UG/KG DRY WT) < 1.0 < 0.5 < 1.0 < 1.0

AROCLOR 1254 (IG/KG DRY 0T) < I.3 77.b < 1.0 77.9

AkOCLOR 12(,0 (UG/KG DRY 'AT) 365.0 41.2 48.Q *< 1.0
33MC-ALrrHA IS(O4ER (UG/KG DAY T) < C.2 0 < 0.1 <C 0.2 < 0.2
UHC-5ETA ISOMER (UG/KG DRY Ti) 1( 0.2 < 0.1 < 0.2 < 0.2

RIHC-GAMMA ISOMER (UG/KG DRY VT) < 0.2 < 0.1 < 0.2 < ( 0.2
CIIL(RDAta. (UG/Kr, DRY WT) < 0.8 < 0.5 < 1.0 *< 1.0
2.4 0 (UG/KG DRY WT) 275. < 2. < 4. < 4.

P* P DOD lUG/KG DPY tAT) < 0.4 < 0.2 < 0.4 < C 0.4

6..P- DOE (UG/KG DRY WT) 0.2 < 0.5 • 0.2 < 1.0

O.P. DDT (0(./KG DRY hT) < 0.4 < 0.2 < 0.4 < • 0.4

PP* DODT (UG/KG DRY WT) 3.4 < 0.2 < 0.4 < 0.4

DIFL0ORIN fUG/KG DRY WT) < 3.2 < 0.1 < 0.2 < C 0.2
I NUOTHOL (U,/KG DRY Wl) < 0.5 < 0.5 < 0.5 < 0.5

ENORIN (UG/KG DRY WT) < 0.2 . < 0.1 < 0.2 < C 0.2
EfpRIN ALDE)HYDE (UG./KG DRY WT) < 3.2 • < 0.1 < 0.2 C 3.2
*'.LYPHOSPHAIL lUG/KG DRY WT) < 1.0 < 1.0 < 1.0 < 1.0

(PTACHLOR (UG/KG DRY WT) < 0.2 < 0.1 < 0.2 < C 0.2
HEPTACtILOR EPDAIOF (UG/KG DRY WT) # < 0.2 < 0.1 < 0.2 C 0.2
mETNUXYCHLOR (UG/KG DRY WT) 0 < 0.4 < 0.2 < 0.4 < 0.4

KIRFX IUG/KG DRY WT) : < 0.2 < 0.1 < 0.2 < 0.2
PLNIACtILOOPHENOL (UG/KG DRY hT) < o < 0.5 < 1.0 < 1 3.0
TOXAPHEPIE lUt/KG DRY iT) < 1.0 C 0.° 9 3.0 *C 3.0
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TABLE L-ld

* * %T4TION * STAT IUN * 1TAT IUI STATION
* PAkAMETEk NAME |UNITS) * 1S 14 * 15 16

: 8/1'/7 d/ bj/78 8/14/?Wd 6/*4/7%

PHYSICAL C CHEMICAL DATA "

PHYSICAL DATA •.•

LOSS ON IGNITION (MG/KG DRY WT) 38800 127000 91900 * 13000

MOISTURE CUNTENT (Z TOTAL URY WI) 27.90 69.00 62.70 26.60

MISCELLANEOUS CHEMICAL DATA e

CARBON. ORGANIC (GM C/KG DRY WTI 29.850 88.880 53.860 13.460

NITROGEN. TOTAL KJELDA IL (M, N/KG) ' 359. 4110. 1300 . 248.
OIL f GREASE 1MG/KG DRY WT) * 1700. 4310. 2C90. * 426.

PtOSPHORuS. TOTAL (MG P/KG DRY WT) 317.00 195.00 80.60 * 65.50

HEAVY METALS

ARSENIC (MG AS/KG DRY WTI 0.04 0.04 0.10 * 0.05

CADMIUM (MG CD/KG DRY WT) <0.60 <1.10 <1.30 (0.50
CHROMIUM (MG CRI/KG DRY WT) <1.40 65.30 6.70 <1.40

COPPER (MG CU/KG DRY WT) 7.00 40.50 3.90 7 7.43
IRON (N. Fr/KG DRY WT) 15100. 63700.* 0190. * 5520.

LEAD (Mk; PB/KG DRY WT) 10.80 57.90 <0.50 * (0.50

MANGANESE (MG MN/KG DRY WT) i70.0 2600.0 371.0 1 390.0

MERCURY (MG HG/ DRY WT) 0.33 0.20 0.09 * 0.10

NICKEL (MG NI/KG DRY %T) 4 .65 40.3a 5.23 4.70

ZINC (MG Zti/KG DRY WTI 20.80 323.00 19.70 * 26.60

CHLORItJATFD HYOROCARdONS .

ALORIN (UG/KG DRY WTI ( 0.2 ( 0.3 < 0.3 ( 0.2

APOCLOR 124? (UG/KG DRY wT) < 1.3 < • 1.5 < 1.5 < ( 1.0

AkUCLUR4 1254 (UC./K(. DRY WT) < 1.0 753.0 < 1.5 135.0

AHUCLUR 1260 IU(/KG DRY *T) 5.8 < 1.5 * 3.0 *< 1.0

9HC-ALPHA ISOMER (UG/KG DRY kT) < *3 .2 < < 0.3 < 3.3 < ' ).2
UHC-BLTA ISOME (UG/KG DRY WT) < 0.2 < 0.3 < 0.3 < ( 0.2

* R..-GAMMA ISOMER (UG/KG DRY WT) < 0.2 * < 0.3 < 0.3 * < 0.2

CHLJRDANE (UG/KG DRY MT) < 1.0 * • 1.5 < 1.5 * 1.0
2.4 0 LUG/KG DRY WT) < 4. < 6. < 6. < 4.

.P- ODD IIJG/KG OfY hT) < 3.4 < • 0.6 < 0.6 < ( 0.4
P.P' DOE IU(,/K.G DRY MT) < 0.2 -( 1.5 < 0.3 < • 0.2

U.VP DOT lUG/A G DRY WT) < 3 .4 < 0.6 < 0.6 < ( 0.4

pP DOT IUG/KG DRY WT < 0.4 * < 0.6 < 0.6 < 0.4

SDIFLDr'IN IUG/VKG DRY WY) < 0.2 < < 0.3 < 0.3 * 0.2

E EDITcUL (UG/KG DRY WT) < 0.5 < 0.5 0.5 < 0.5

Ef:DRIN LUG/KG DRY MT) < 0.2 < C 0.3 < 0.3 < ( 0.2

EPDFI4 ALDFHYOE (UG/KG DRY MT < 0.2 < • 0.3 < 0.3 < • 0.2
GLrPMOSPHA1t LUG/KG DRY WT) < 3.0 - 1.0 < 3.0 < 1.0

HrPTACHLOR (UG/KG DRY WT) < 0.2 < ( 0.3 < 0.3 * 0.2
HFPTACHLOR EPDXID

f 
LUG/KG DRY WT) < 0:2 < C 0.3 < 0.3 < C 0.2

MErtJXYCHLOH LUG/KG DRY WY) < 0.4 < • 0.6 < 0.6 < ( 0.4

MIFx (LUG/KG DRY WT) < C.2 < C 0.3 < 0.3 * < 0.2

PFNTACHLORpHENOL (UG'KG DRY WTI < 1.0 < 1.5 < 0.5 < • 0.5

TCXAPOfLNE (UG/KG DRY Wr) < 3.0 < 1.5 < i.5 • < 1.0

------------ --------------------------------------

L-4



II

TABLE L-le

I • STATION • ST %T 1(*I * . ATIO-1
* PA14AMLTFR NAME (UNITS) 1 27 AQ |. * | m

- * 8/-./7d --/--/78 - - -/-6/78

PHYSICAL DATA

LOSS ON IGNITION (MG/KG DRY WT) 1700 15800 5400
MUISTUPE CONTENT I% TOTAL DRY WT 16.50 13.93 19.10

MISCELLANEOUS CHEMICAL DATA

CANINON. ORGANIC (GM C/KG DRY WT) 0.546 ---- 2.283
NITROGEN. TOTAL KJELOAIlL (MG N/KG) 450. 07. 346.
OIL . GRIEASE (MG/KG DRY WT) 377 110. 297.

PHOSPHORUS. TOTAL (NG P/KG DRY WT) 28.60 80.10 53.00

HEAVY METALS

ARSENIC (MG AS/KG DRY WT) 0.03 ---- 0.03
CAnMIUM (MG CD/KG DRY WT) <0.50 <(.53 <0.50
CHROMIUM (MG CR/KG DRY WT) 10.80 <1.20 <1<.20

CU"'OER (MG CU/KG DRY *T) <0.60 2.38 1.85
I 11ON (MG FE/KG DRY WT) 1280. . 2090. - 2180.
LEFAD (MG P "/KG DRY WT) <0.50 * <0.50 . <0.50

MANGANESE (MG MN/KG DRY WT) 72.5 172.0 261.0
MERCURY (MG HG/KG DRY WT) 0.06 0.06
NICKEL (MG NI/KG DRY WT) 1.14 1.8 31.50

ZINC (MG ZN/KG DRY WT) 3.59 7.03 5.69

CHLORINATED HYDROCARBONS

ALDPIN (UG/KG DRY WT) < 0.1 < 0.1 < 0.1
APOCLOR 1242 (UG/KG DRY WT) < 3.5 < 0.5 < 0.5
APOCLOR 1254 (UG/KG DRY WT) 41.4 < D05 0.5

APOCL1R 1260 (UG/KG DRY WT) < 0.5 147.0 196.0
aBMC-ALPHA ISCMLR (UG/KG DRY WT) < ().1 < 0.1 < 0.1
JHC-UETA ISOMER (UG/KG DRY WT) < 0.1 < 0.1 . < 0.1

8IHC-GAMMA ISOMER (tJG/KG DRY WT) < 0.1 < 0.1 < 0.1
CHLORDANF (UG/K(. DRY WT) < 0.5 < 0.5 < 0.5
2.4 0 (UG/KG DRY WT) < 2. < 2. < 2.

P.P' ODD (UG/KG DRY WT) < 0.2 < 0.2 < 0.2
P.P* DOE (UG/KG DRY WT) < 0.5 < 0.1 < 0.2
O.P- DOT (UG/KG DRY WTI < 0.2 < 0.2 < 0.2

P.P* DOT (UG/KG DRY WT) < 0.2 < 0.2 • < 0.2
DIELDPIN (UG/KG DRY WT) * < 0.1 < 0.1 • < 0.1
ENDOTHOL (UG/KG DRY WTI < 0.5 < 0.5 * < 0.5

ENPDIN (UG/KG DPY WT) < 0.1 <• 0.1 < 0.1
ENOHIN ALDEHYDE (UG/KG DRY WT) < 0.1 < 0.1 < 0.1
GLYPHOSPHATE LUG/KG DRY WT) < 1.0 < 2.0 < 1.0

HtUPTACHLOR (UG/KG DRY WT) a < 0.1 < 0.1 < 0.1
H-PTACHLOR FPOXIDC (UG/KG DRY WT) . < 0.1 < 0.1 < 0.2
METHUXYCHLOR (UG/KG DRY WT) < 0.2 < 0.2 < 0.2

MIREX (UG/KG DRY %T) < 0.2 * 0.2 ( 0.1
PENTACHLOROPRENOL (UG/KG DRY MY) 2.4 < 0.5 < 0.5
TOXAPHEN (UG/KG DRY wT) < 0.5 ' < 0.5 0 < 0.5
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TABLE L-2a

*' LAKE SEMINOLE WATER QUALITY 4ANAGEMENT STUDY *0
COPPS OF ENGINEERS (CONTRACT DACbI01-78-L-0101) PHAJE 1. CYCLE A

SEDIMENT SAMPLING RESULTS

* * STATIUN * STATION * STATION * STATION :
P lARAuFTER NAME (UNITS) * 01 s 02 * 03 04 6

f /17/7* 8/17/78 S 8/17/78 8 6/1/'f7 f

* L(tIAN ICAL DATA

SIEVE ANALYSIS

- )D NTL XT FltjEi THAN 38.1 M?4) 133. 1l0J I"O '0
UL) 4TL ( FINER THAN 2b.4 MM) 100.0 9 14..) . 95.3 13)0
uFO MTL ( FINER THAN 19.1 NM) U9LJ * M6.4 801.7 * 3.0

dim MTL ( FINER THAN 9.5 4M 1 89. 92.5 65.0 ().6
UFI 14TL (% FINER THAN 2.0 MH) 7t.0 o 75.30 74.10 o 73.30
GF 1) MTL IX FINER THAN 0.42 MM) 22.00 o 30.70 27.60 . 67.30

Cll) MTL It FINER THAN 0.074 MM) 0.83 n.05 0.30 * 19.o0

HYUVUHr TER ANALYSIS .

EuUIVALENT FALL DIA (MICRUNS) * 7. 37.* 37. l a8.
X FlNrP T04AN .h 1 1.23 0.30 2.00

FUU|IVALENT FA'L L' IA (MICRONS) 23. 23. 23. * 23.
X FINER THAN 0.61 1.2) 1 .3 ) 1.6)

EOUIVALENT FALL DIA (MICRONS) 13.4 13.0 13.0 * ?.4
X F IN)F' THAN 0.31 1.20 0.0a 1 3.60

-UIVALLNT FALL DIA (MICRONS) 9.5 9.5 '.5 3 s
X FINLR THAN 0.31 ;. .9 0.00 1 3.60

FJUIVALLNT FALL DIA (MICRONS) * 6.7 6.7 6.7 * 6.7
X FIN!:Jr THAN 0.31 0.93 0.00 1 1.20

FQUIVAL -NT FALL DIA (MICRONS) * 0*4 3.4. 3.4 * 3.3

X FINF_) THAN 3.3 .a 0.0) 1.21

OEUIVALENT FALL DIA (MICRONS) 1.40 1.4) 1.40 1 1.40 •'
rINrP THAN 0.00 0.)1 0.00 1.20
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TABLE L-2b

* STATION * STATION * STAT U * STATION
* PARAMETER NAME (UNITS) 1 0 3? * It

I * 6/I?/?78 * l17/78 : 8/26/78 a 815/7 a

MEC4ANICAL nATA *

SlrVL ANALYSIS .

i t0 ML I% rINER THAN 38.1 MM) 1 300.0 100.) 100.0 * 03.0
Fi nf MTL (.7- F N CE THAN 25:4 MM- ) 975 103.3 100.0 100.0
tL L, MTL (% r INE THAN 19.1 MM) * 95.2 1 00.0 103.0 100.0

t lED MYL ( F tI NF THAN 9.5 M. 4 85.n 1 )0.; 203.)3 30'.0
ULD MTL I% FINER THAN 2.0 MM) 8 8.50 97.33 # Q7.50 0 9QQ.t0
u)ED MTL (% FINEE+ THAN 0.42 MM) ' 37.20 43.03 * 73.s0 *7.30

uru MIL ( F iNER THAN 0.074 MM) 3.30 5s.7T 136.20 ".J1

HYN1-*4LTfl ANALYSI 9 9

UUIVALENT FALL DIA (MICRONS) * 3. 37. * 5 . * 15.
* FIUEQl THAN * 1.63 1 39r, * T.75 6.7?-

rtjIVALENT FALL OIA (MICRONS) 73. 23. 22. ! 2.
* FIN'.E THAN* 1.63 * 1.56 7.00 6.30

EQUIVALENT FALL DIA (MICRONS) * 13.4 13.4 13.0 I:o0*
F PINCI TitAN 1 .30 1.56 1). s8 5.50

*UUIVALENT FALL DIA (MICRONS) * 9.5 9.b 9.0 * .1
X FINrJ THAN 1.30 1.56 5.40 * 4.75

OVUIVALENT FALL DIA (MICRONS) .? 7 * 6.4 * .5
X FINER THAN 3.30 * 1.56 * 463 4.75

LOUIV&LENT FALL tiA (MICRONS) * 3.4 3.. .3.2 3.3
X FINtR THAN 1.30 3.7 3.90 * 3.16

rOUIVALENT FALL DIA (MICRUNS) o 2.40 o 3 1.30 3.30
,4 FINrl, THAN 1 .30 1.17 3.10 1.58
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TABLE L-2c

, ' STAT(JN S STAT ION ,TATIN * STATION

* PAfAMETER NAME (UNITS) : Q 1,, II * 12
/ 816/78 * 8/15/78" 8/16/78 A * I-,/78

MECI-IAtICAL DATA

SIEVE ANALYSIS

tl MTL IV! f1NER THAN 3 .R MM) 100.0 100.0 * 100.0 *101.0

OFD TL I% FINER THAN 25.4 MM) 100.0 100.0 03.) 101.0
,3 D0 NIL (% FINER THAN 19.1 MM) 1)0.0 100.0 100.0 100.0

,WDo MTL ( rjrUEP THAN 9.5 MM) Ic0.J i*0.0 102.0 133.0

t I NIL (N FItER THAN 2.0 MM) 100.00 10J.03 1 100.00 0A. *0

tF tM TIL ( FINER THAN 0.42 MM) 92.30 *9y.o l3 71.20 J 70.10

PU MTL I-% FINER THAN 0.074 MM) 41 .83 * 18 " * 86.53 11.50

HYU1404MF TER ANIALYSI S

OFUUIVALEN T FALL DIA (MICRONS) * 2, 36. 27. 35.

% FINLk THAN 33.30 * J 45.2) 7.R0

cIUIVALENT FALL DIA (MICRONS) s1. 23. 17. * ?

X FINL14 THAN 32.50 &.00 435.80 6.30

UUIIVALLNT FALL O.A (MICRUNS) 11.0 13.) IU.C :17.0
X FINrFO THAN 26.20 32.7 o 43.90 4?.0

-(.6U|VAL-NT FALL DIA (MICRONS) 7.9 9..l 7.0 * 1 .2

% FINE THAN 25.80 "°. O 36.90 3.90

COUIVALENT FALL VIA (MJCNCNS) ! A 6.b 5.4 6.5
1 FI'.W THAN 20.c3 ) 2.qJ 3P.10 2.75

rOIVAL'4T FALL lEA (MICR4ONS) 3.1 3.3 2.8 3.4

I F INFU THAN * 9.50 * 2.CO 27.00 2.20

*fuUIVALENT FALL DIA (MICRONS) 1.30 t1.5.1 1.20 1.30
1 r lOFIt THAN 4.8) . .- 3 10.00 1.60

---



TABLE L-2d

e . . e.
* * ST'A'fON * STAT IJN STAT TUr * STAT ION
* PAfAMETER NAME (UNITS) * 3i 1 | IS * 16
* * 8/1-/76 6/16/78 * 8/14/78 6/iA/7R

* MUCHANICAL DATA

* SIFVE ANALYSIS

111 MIL (% I INEIP THAN 363.1 MMI 100.0 100.J 1030.0 103.0
* ril MTL 1% FIN F n THAN 25.4 0I : 00 100:4 100.0 130.0
1,f( MTL (X FINER THAN 19. MM 100.0 1o0. ' 100.0 99 

* .W M7L (% FINC64 THAN 9.5 MM 9 .9 |t1.. * t1 0 0'. 9 e
f *_() MTL (X FINER THAN 2.0 MM) 97.10 t0. 33 100.00 91.30
U LE V MTL f FINEr THAN 0.42 MM) 73.60 4 3.40 81.80 22.50

*tj:t) 4TL (% FINER THAN 0.074 MM) 10.40 25.30 25e3.') 12.10

HYD .RUALTLR ANALYSIS

L QUIVALENT FALL DIA (MICRUNSI 34. 31. 32. * 34.
% F1Nr.I THAN 1 27.70 23.FIJ 20.30 13.70

E QUIUVALEJT FALL otA (MICRONS) 1 20. 20. * 22.
S FINP THAN 1 10.50 22.20 19.90 10.20

*.uUIVALf.NT FALL DIA (MICRONS) * 12.6 12.3 3.0 11.0
X FINE- THAN 10.10 1 'J. 0 * 17.50 9.40

*. lUIVALFNT FALL DIA (MICRONS) 8.9 8.6 8.5 9.0
X FINLF' THAN 10.10 15.9a) 17.10 7.5

*ruivALEhlT FALL DIA (MICRONS) 6. 6.1 6.1 * e4
X rINEk THAN 9.30 4.30 14.70 b.3b .

F*rJUIV4LkNT FALL DIA (MICRONS) 3.2 3.1 * 3. 3.2
X FINEfnl THAN 6.20 * 11.90 |1.70 4.35

EQUIVALENT FALL DIA (MICRONSI 1.30 1.33- 1.30 1.30
FI rNEP THAN 3.10 7.93 7.50 2.20
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TABLE L-2e

. . . . . . . ..*. . .. . . . . . . . . .. .. . . . . . . . . . . .

& SSTAT IUN ST AT Il014 5 .TAT I(IfI
* PAIANALTFR NAME (UNITS) - 17 * q 1

, ' 0/14/7 * 0/16/78 .116/78

04ECIANICAL DATA °

SIE.VE ANAL YSIS

It 0SL MTL (X f I NER THAN JA.| MM) 100.0 IUOU I 3.0
(IIFU MTL ( FIN. H THAN 25.4 NM) IUu.0 98.3 99* b

df(() MTL IX FI NER THAN 19.1 MM) 73.9 39 9

UFLt MTL 1% FINFI' THAN 9.5 M11) 100.3 0 6A.1 88.8

LF0 MTL (,4 1 INLR THAN 2.0 MtM) 99.00 3..13 . 70.60
II |i, MTL ( F NNCW THAN 0.42 MM) h 6.03 7.43 . 14.00

!)LI) MTL fX FIlER THAN 0.074 AM1) 6.) * .36 I .R'

HYUiD'0fLTEP ANALYSIS

E QUIVALENT FALL DIA (MICRONS) * . * 37. 37.
X FINEQe THAN 2.39 0.24 1.13

, 5UIVkLINT FALL DIA (MICRUNS. 23. 2.--2

X FINF
I; 
THAN 1.5 0.14 1.13

* U)IIVLENT FALL DIA (MICRONS) 13.4 13.0 13.'

X FINER THAN 1.59 0.24 1.13

tJUIVALFNT FALL DIA IMICNtN3) 9.5 9.5 * '.5

X FINFr THAN 1.1 0.7" 1.13

LkUIV,%LCNT FALL DIA (MICRONS) fl. 7 6.7 6.'

X FIN1' THAN I.10 ).12 0.811

F ()UIV4LrNT FALL DIA ',.ICRONS) ".4 3.4 3.4
%, FIN W THAN 1.19 0.12 0.85

T.,)UIVALEfSJT FALL DIA (MICRONS) 1.40 1.') 1.40

x F I r;l THAN 0.80 3.0. 0.57
- - ----------------------------------------------- 10----------------
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TABLE M-1

AQUATIC MACROPHYTES NOTED TO BE COMMlON TO ABUNDANT
IN LAKE SEMINOLE DURING THE 1978 FIELD SURVEYS

Algae S* E F

Chara spp.; chara
y9p/Spirogyra; algal mat x

Vascular

Justicia americana; water willow
Sagittaria latifolia; commnon arrowhead x
Alternanthera philoxeroides; alligator-weed x
Colocasia esculenta; wild taro x

Orntumauaticum; goldenelub x
Alns srrulata; speckled alder x
Bgetula nigra; river birch x
Brasenia schreberi; watershield x
Cabomba caroliniana; fanwort x
Sphencclea zeylandica; chicken spike x
Ceratophyllum demersum; common coontail x
Ceratophyllum chin-patum; prickly coontail x
Mikania scandens; climbing hempweed x
Carex spp.; sedges x
Cyperus spp.; sedges x
Eleocharis acicularis; slender svikerush x
Eleocharis ceTlulosa; spikerush x
Eleocharis equisetodes; knotted spikerush x
Hydrochloa carolinensis; water grass x
Leersia hexandra; cutgrass x

Paium hemitomum; maidencane x
Pncmrepens; torpedograss x

Zizaniopsis miliaceae; giant cutgrass x
Hypericum spp.; St-.Johns wort x
Myriphyllum brasiliense; parrotfeather x

Myriphllum spicaum; Eurasian watermilfoil x
Egeria densa; Oeodea x
Hdrilla verticillata; hydrilla x

Vallisneria americana; eelgrass
Juncus effusus; soft rush x
Juncus spp. ; rushes x
Lemna perpusilla; common duckweed x
Spirodela polyrhiza; giant duckweed x

M- 1



TABLE M-1 (continued)3

S E F

Utricularia floridana; giant bladderwort x
Utricula-ria inflata; purple bladderwort x
Utricula-ria purpurea; floating bladderwort x
Mayaca fluviatilis; bog moss x
Nymhoides aguaticum; banana lily x
Myrica cerifera; wax myrtle x

Njsguadalupensis; southern naiad x
asminor; naiad- x

Nelumbo lutea; American lotus x
Nuphar advena; spatterdock x
Nymphaea odorata; fragrant waterlily x
Nyssa aguatica; swamp tupelo X
Nyssa ogeche; ogeche tupelo x
Ludwigia decurrens; singed waterprimrose X
Ludwigia leDtocarpa; waterprimrose x
Ludwigia palustris; water purslane X
Ludwf ia perui a; waterprinrose X
Plataitji ocde lis; sycamore x
Polygonum spp.; smartweeds x
Eichorrnia crassipes; water hyacinth x
Pontedaria cordata; pickerelweed x
Pontedaria lanceolata; southern pickerelweed x
Potamogeton diversifolius; snailseed pondweed x
PotaMOoeton illinoiensis; Illinois pondweed x
Potarnogeton nodosus; American pondweed X
Cephalanthus occidentalis; buttonbush x
Salix caroliniana; coastal plain willow X
Salix nigra; black willow x
Saururus cernuus; lizard's tail X
Bacooa caroliniana; water mint x
SFaroanium americanum; burreed x
T xodiun ascendens; pond cypress X
Taxodium distichum; bald cypress x
7yh dorningensis; southern cattail x

Toalatifolia;, cattail x
Hvdrocotyle ranunculoides; splitleaf pennywort X

Xrsspp.; yellow-eyed grass x

S = Submersed
E = Emergent
F = Floating
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A TABLE M-2

APPROXIMATE PERCENT COVER OF THE DOMINANT AQUATIC !ACROPHYTES
OBSERVED IN THE VARIOUS AREAS OF LAKE

SEMINOLE, 1978

S* E F

Chattahoochee River Area

Eferia densa; egeria or elodea P
Ziaipis rniliaceae; giant cutgrass 90

Justicia americana; water willow P
Colocasia esculenta; wild taro P

Sphnocea zeylandica; chicken spike5
Eichorrnia crassipes; water hyacinth P

Game Management Area

Myipyllum spicatur; Eurasian waterrnilfoil 75
aribras iuiensis; parrotfeather 5

Cbma caroliniana; fanwort 5
Potamogeton illinoiense; Illinois pondweed 5

ajsminor'; naiad 5
Najas qudp s is; southern naiad 5

a erticillata; hydrilla P
ara spp.; bladderworts P

Ceratophyjblim demersun; colmmon coontail P
Baoa caro"Fnaa; water mint P

7iiipWaea odorata; fragrant water lily 5
Brasenia schreiberi; water shield 5
Polygnurm spp. ; smartweeds P
Pontedaria cordata; pickerelweed P
Panicum repens; torpedograss 5
Panicum hemitomum; maidencane 5
Leersia hiexandra; cutgrass 5
Ele-ocharis spp.; spikerushes P
Zizaniopsis miliaceae; giant cutgrass 10
ETihornia crassipes; water hyacinth P
Hy-drocotyle aaucu ides; splitleaf pennywort P
Lemna perpusilla; commion duckweed P

Fish Pond Drain Area

Hydrilla verticillata; Hydrilla 75
Cabomba caroiniia;fanwort P
ajps spp; naiads 5

Ttaoeton illinoierite; Illinois pondweed 5
Ntla sp; nilla p

Tani-cum repens; torpedograss P

14-3



TABLE M-2 (continued)

S E F

Panicurn hernitomum; maidencane P
Leersia hexRandUra; cutgrass P

a 7pp.; cattails P
-up a ad vena; spa tterdock P

Nyphaea odorata; fragrant water lily P
Trasenia sc1 efleri; watershield P
Nymphoides aquaticum; banana lily P
Nurno lutea; Amer7 ican lotus P

Turkey Pond Drain

Hydrilla verticillata; hydrilla 70
Potano get on illinoiense; Illinois pondweed 15

Mrohyllum brasiliense; Eurasian waterniilfoil 5
LiiiiYphia sessiliflora; limnophila P
Chara sp.; chara P
Ttea sp.; nitella P
Tha spp.; cattails p
aicu reens; torpedograss P
Panicum Fe1iitohmum; naidencane P
Leersia hexandra; cutgrass P
Pontedaria cordata; pickereiweed P
Eichorrnia crassipes; water hyacinth P

Lake Seminole Island Area

M rio yllum spi atum; Eurasian waterniilfoil 75
Hyr a verticillata; hydrilla 5

Cerat-ophyllum demersum; coontail 5
Potarnogeton illinoiense; Illinois pondweed 10
Chara spp.; chara P
Cauomba caroliniana; fanwort P
yp a spp.; cattails 5
7jaiossmiliaceae; giant cutgrass 5

Danicum reens; torpedograss P
Pan~iirn Fitomum; maidencane P
Justicia americana; water willow P
Eleoc-haris spp.; spikerushes P
Pontedaria cordata; pickereiweed P
.Nssa -pp.; tupelo P
Taxodium spp.; cypress P
Cephalanthus occidentalis; buttonbush P
Saururus cernuus; Lizard's-tail P
Ny~he odorata; fragrant water lily 5

M-4



TABLE M-2 (continued)

S E F
Brasenia schreiberi; water shield P

N hoids ~qticuT; banana lilyP
Neub ue;Aeia lotus 5
Potarnogeton nodosus; American pondweed P
Potaoeton iversifol ius; snailseed pondweed P

Eihrri crsies; Water hyacinth P
Lemna perpiusilla; commnon duckweed P

Lower Spring Creek Area

Myriophyllum s istum; Eurasian watertnilfoil 75
Potamogeton il ioiense; Illinois pondweed 20
Tphaspp. cattails
Leersia hexandra; cutgrass P
N n ae oorata; fragrant water lily P

E~ihorrnia crassipes; water hyacinth P

Spring Creek Area

Mriophyllun spicatm; Eurasian watermilfoil 90
.Po7tamgtonillioinse; Illinois pondweed 5
Na as spp.; naasP

a spp.; cattails P
u a avena; spatterdock P

Ludwigia spp.; water primnroses P
Eichorrnia crassipes; water hyacinth P

Silver Lake Area

M riophyllun spicatum; Eurasian waterrnilfoil 75
Hyrla verticllata; hydrilla 5

NaJas spp.; naiads 5
Potamogeton illinoi ense; Illinois pondweed 5

pha spp.; cattails P
Zizaniopsis riliaceae; giant cutgrass P
Panicun repens; torpedograss P
Panicun hemitonur; maidencane P
Leersia hexandra; cutgrass P
Eichorrnia craslie-'; water hyacinth
ydrocotyle iiiniiciilodes; splitleaf pennywort P

Flint River Area
ripyjlum piatm Eurasian watermilfoil P

Mro lurn brasi ense; parrotfeather P
sp~Wp. ; naa-ds P
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TABLE M-2 (Continued)S

S E F
Lyqy-~or algal mats 10

ZznosTi miliaceae; giant cutgrass 5
Tyha spp.; cattails P

AK-t-enanthera philoxeroides; alligatorweed P
Eich5orrnia crasipes; water hyacinth 5
Hydrocotyl rainunculiioides; splitleaf pennywort P

TPioea pol riza; giant duckweed P

*5 =Submerged
E = Emergent
F = Floating
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